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Methodological Problems In the 
Assessment of Personality from the 
Psychoanalytic, Behavioral and Cognitive Positions 

William F. Straub 
Ithaca College 
School of Health, Phyacal Education & Recreation 
Ithaca. New York 14850 



Within psychology at large, there has been, in the past -vo 
decades, an unprecedented lack of progress in the study of per- 
sonality. This situa-tion has led sonas researchers to abandon: the 
field altogether or, sore appropriatedy, to critically examine the 
theoretical and conceptual bases of their vork. Hopefully, within 
the next few years the problem vill be resolved or at least lessened 
and the study of personality will again become an integral part of 
psychology in general and sport psychology in particiaar. 

The focus of this paper is the identification of selected 
methodological problems in the assessment of personality from the 
psychoanalytic, behavioral and cognitive positions. Although 
American sport per sonologists have not been concerned with all of 
these domains, it is argued that in the future all of them vill 
provide a framework for the study of the many and diverse behaviors 
of athletes. It should be pointed out, however, that each position 
has its inherent strengths and weaknesses and that investigators 
must be able to tolerate considerable ambiguity in order to study a 
highly complex field like personality. Psychology is not a black 
or white science and even among knowledgeable persons there exists 
few areas of agreement. This does not mean, of course, that 
psychology is not a worthy area of study. In contrast, psychology 
attracts persons who wish to search for answers to some of man*s 
more pressing problems. Understanding "why" man behaves as he does 
is one of psycholo^'s major objectives. The study of personality 
has the potential to make significant contributions to the realiza- 
tion of this goal. 

Science and Personology 

Before focusing attention on specific methodological problems, 
it is desirable to discuss briefly the science-personology inter- 
face. Ever since the Wundtian system of introspection was abandoned 
in favor of Watson's more objective behaviorism, psychologists have 
devoted a great deal of time and energy attempting to make their 
discipline a rigo;rous science. Some scholars (e.g., Finkelman, 
1978) argue that this endeavor has been unsuccessful and misguided. 
A carefxal appraisal of the history and current status of psychology 
shows that it has only a weak grasp on the most cherished charac- 
teristics of science. Furthermore, Finkelman (1978) argues that an 
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over-identificatic=r-. ;th science fc^^i .js ' ~ the use of conceptual 
paradigms and net«i.-icgies thsX ift^igrrcipriate and inadequate 
for dealing with subject maxte:' r -~37^=±iology. Located at the 
intersectiimn of th- sc:ienc!es rt^ -^.p".- FinJtelman conter^rs 

that for=:ag psych- /s^jr into an erlx^ir^sii^ scientific mold h-^>s had 
uocfortunaxe.- consec .ifti/ifcs.^ Perhaps - nssr^ psychologists in the:i • 
desire tc; naiie pezr-Trani-ity air ob^e^-rTi-Te £E±ence will be guile- of 
this errcr;-. Despr-.r .-iir effcrt^ • 2c=de=iic rigor, sport per- 
sonology, r.s curr^r^at^c-' : studieii^ be prescientific. Trls 

problem ii -Iso tzrue ^ the s-uir pfirsomality at large. Several 
proininent :5*rsonc^gi?«=n- in: .uii.. risice (1978), Mischel (1968; , 
and MagnussscT and rjic-=r ^ic"'^)- ieve tiiat the application of 
the scient=:±"t:_> mechoci d -he .~:zrtj.v ^ personality is lacking in 
academic rn^. r. _ney -f- _e^ -.r a re-examination of the 

personalir:- "^Xz^. 

The Psychoga^^-g hie-r.fr-^- 

The minr' erzjhasis _ - the :=r psychoanalytic spproe^ 
is secur- :::a about ■'♦'-rrr. wi. ^^snasrly motivation, adjust- 
ment mechai:^-' — defensez =2:: icr^ Ihese data may be deri-ed 

frOE dream aes, coje; ive ixi - ?rc=tive tests, structured 

and unstrutv^-^ inte-riew^, l .:-hial information and the oh^r- 
vation of bfehi^rtii^r foranfiiU/ el ij^tt ' V tine clinician as well a- 
behavior int , ^rsasELly vc^unt ,^ere. b; -=si= smject (Wing, I968). Often, 
the client's .tzstory c - ^ de _lnr^--fflt of patterns of behavior sre 
studied and etTrscpts t yr jeer : ..i-e behavior are made. Typically, 
psychodynamic c^issssme...' ic-cus. £ : tie individual rather than or. 
studying group -f pecpi:.*. ThK.t to say, clinical studies of p-r- 
sonality are ----ograjciiic the- ■ nomothetic in nature. Fiirther- 
more, the psyc: „^alr:iz:r . rrc. :t at .empts to assess the entire 
personality r^i^aer tias t^^t^mrj . ^ r ;.; measure only certain aspects, 
e.g., traits. 

The majo:— oroblan ai-a^^iateci -zh this approach is the sub- 
jectivity vrtiiz=:z accoc- -. toy t-ese -ir. ,,u:ses. It is not unusual, for 
example, f or g=5erieccott i r -^-jpipra- arrive at different general- 
izations aboir t:he sea% per=:"r.. ""^ jective techniques, such as 
the Rorschactsd TAT (ThiemEt.ic Ar.rrception Test), are particiaarly 
susceptible tz: ^is pxr^^j^em. Crcr - --h (1956), lent credence to 
this belief \n«rhe co»r luded that the reason why validation 
troubles are c counter^- is that asiJ^sssors maist make hazardous 
inferences" 't. IT3). Wing ,1968^ remarked: "One can tell more 
about the jsychraogist tlmn about zhe client from reviewing 
protocols «nd assessmt^i/'^.s baaed c. - projective techniques" (p. 33h) . 
Wing (1968! ^ia also c-f ;ie rrninicL., however, that projective tech- 
nique used-^t -jnJuncM, .n. wxth otrer-aieasiiring devices can help 
to develop^rc. .e t* ::ave pred^^trsre value. 

The arrr" >tion the psychoanalytic approach to the study of 
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sport personology i,as not been extensively pr»r=iced in North 
America. Except for the work -t Arnold Mandel" ' 1976), Dorcas 

^ (1976) Arnold Beisser (1977), am! 1=^ OgllS^d 
Thomas Ttitko (1966) few sttidies have Seen «=CT,:ed- in contrast 

psychiatric: working with athletic 
teams utilize the psychoanalytic model a gi=*t deel. This differen=e 
in emphasis is largely due ^ -eud's ear!y «c=k in Europe and the 
^Z"^ f "Pt^« of the ci-xcal rather thirr "he experkental 
model. Perhaps Marlin Maten:^e- 3 new clinics "^ort psycholom^ 

program at Columbia Uniirers r v-'n t,^^^,,^^ • i'oj'cnoiogy 

u ^"j-"™"-^"* uuxv=i:s- / ,^11 produce ^.tnccj-ars who can apply 
the psychoanalytic approach •^yy-^lf 

The Behavioral Mpthnrl 

Behaviorism, -he seat: -eat force, ha^ =^ . profound effect 
on almost all asp«:rs of rr ziology (Maddi, irii. is, however 
l«s concerned wit. the p^. .arallty domain tte. othe^ a^alof 

fSd "^'ca^'h^' ^l^^^^-'- 638), spoke to ^s:.c.t When he- 
said It can har.7y/ &e ^=ooked that prohi-as c— -rsonalitv 
have figured much ..-.^=^tly in the wrl^. --he bSavior 

theorists than in ^y- -roi literature as~^h=^ ' The 
differing emphaser ,-,r' .««.r.icrism and persona_i-' ^jr^ave contri- 
buted to the lack-- gi^en to persc^:- ^^sessmen?. 

t„ti!!^^^ tehavicr^. Hzudied personeUry, approaches to 
lllll^n =easxn-ement of specie . t^havior in 
107fi1 V? v^! " ^= Stimulus coisdit: -ns iMischel, 
1976). But behaT^^sts ave little to say about .individual dif- 
ferences the ma^trtz^. matter of personality. Iiistead, 

«^^Im v'.*"^ ' '"^ - 1^"^ -r^arian^ rela- 

tionships betweer -imu. :.nd responses. It is r-r- r^rising then 
that sport psyche .^ist^ v.-e usually avoided beh.- -c~stic ex- 
Planations of ath^e t.„.. Instead, attentic ^. individual 

differences of sr r-smen/* -.crtswomen have charac- -.i the works 
of contemporary rpcrt pemmologists. 

B.F. Skinne .?TM, ■- radical behaviorist. iiized an 
extreme environm. ^° describing per ality when he 

/J °- f!'*^=°«'— ^ is at best a reper of behavior 

i^rted by an c: x^zed of contingencies" L Ihg) . in 
Skinnerian terms_c; e a=u-te's personality is f-he product of the 
Zi^tl P^'^^^^ts sh^ has received. Gene=^ing further, 
dinner would sa^^t xf ^ are interested inu:s^.rmining what a 
particular Pl^e™s really like, we would have -o have seen him 

his behalf -.-a^ subjected to the action .f the environment. 
Genetic endowments recognised but Skinner contends that it does 
not play a major— cie in siiaping personality ur.til the individual 
has been exposed t.o environmental forces. In a vord, personality 
-Like other aspects of behavior is learned. 
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Broadly defined, behavioral assessment or personality include 
vertal reports of feelings and thoughts or the checking of answers 
on a questionnaire. However, radical behaviorists ignore internal 
thought processes and concentrate exclusively on actions and motor 
performance variables which are observable frcn outside the person 
(Sunberg, 19T7). When verbalizations are used, they are associated 
with what a person does - not Just her reported thoughts and 
feelings. And, as might expected, verbalizations and overt 
behaviors do not always correlate highly. For example, many people 
say that physical fitness is important but few actually exercise. 
Generalizations such as -his led Watson (1913) and other early 
behaviorists to assert tsat psychology should ne defined as the 
science of behavior rather ziian the study of the mind. Midgley 
(1978), a philosopher, ordered a more contemporary' explanation of 
t>:e role of thought processes when she said: "It is not unscientific 
to talk about feelings. \'fhE,t. i? unscientific is being ur^duly 
influenced by them" (p. -O6). 

There are several protlesis associated with the utilization of 
behavioral approaches tc the str.dy of personality. Although i'^ is 
difficult to generalize cor_sidering the enormous scope of observa- 
tions that are made, there is disagreement as to whether the en- 
vironment in which observaricr.s are made is appropriate. That is 
to say, do laboratory settings provide usefiil data about personality? 

It is far better Cattell contends, to let life itself make 
the experiments. Wing (1^68) suggests that the predictive validity 
of behavioral measures niay be improved by developing conformity 
between the measurement er.-7ironment and the cciierion environment. 
The greater the similarity between the two environments, the more 
likely of achieving high eripirical validity. If we are to apply 
this approach to sport, we should measure personality of athletes 
in the same environment as the situation in which we would like to 
predict their behaviors. 

Other problems associated with behavioral measures are control 
of observer bias, the definition of meaningful segments of be- 
havior to observe, and de-termination ^of its significance to 
personality assessment (Wing, I968). ' In an excellent critique cf 
action strategy, Fiske (1978) concludes that the direct observa- 
tions of behaviors have many desirable features. However, they are 
not method-free. As in any other approach, the researcher must 
determine whether aspects of her methods are biasing her findings 
and interpretations (Fiske, 1978)- There is also the assertion 
that actions are trivial or are not cts significant as other cons- 
truals of behavior. 

The Cognitive Approach 

Psychoanalysis and behaviorism so dominated American psychology 
rrom World War I to the 1960»s that Cognitive processes were almost 



10 

9 



entirely ignored. Although I'-i&c^- ... studies of cognitive develop- 
ment were well-known, it was ::ct • ~\ the advent of the computer 
that attention was again focu^se:: the importance of cognitive 
psychology. Keisser (I976) c^scr 1 this relationship veil when he 
said: Not only does the corrr-j-e- .^lov or.e to conduct experiments 
more easily or analyze data irur- r=:ughly but it vas because the 
activities of the computer it. - _ :-^^ed in some vays akin to cog- ' 
n.itiye processes (p. 5). Der .y Neisser as the activity of 

knowing, cognition is defined ^ acquisition, organization and 
use of knowledge. Out of thi^: ~:_ rrev the information processing 
models that are popular at thi. — . Tracing the flow of infomation 
through the system (i.e., the rz-ii, became a uaramount goal of th<> 
new field. Today, Keisser (--^ cr...^_ends that the study of in- ' 
formation processing has moneiLr-un prestige. 

Behayiorifon is said to h.ave ne-eaded -he organism. Cognitive 
psychologists contend that mai. 13 uriicue from all other forms of 
life since he has a highly de ^r^^^ brain that enables him to con- 
""uF^r^ ^"^""^ problems,^ therefore, approaches to personality 

which do not involve the stuc"; 3- cognitions or the way man uses his 
Dram to control his environm-ert are inappropriate. In brief 
cognitive psychologists, such -3 George A. Kelly, study the vly 
individuals perceive, interpre--. and conceptualize events and the 
environment. In this system^ his -entioned above, nuin is viewed a« 
a scientist who uses her brai::^ tc predict events. In brief, the 
study of personality is holz-iic with an emphasis on concept forma- 
tion. ^ 

The use of a cognitive rrroach to study attentional and inter- 
style of athletes oest described by Niieffer (1976a: 
19TT). Kis 144 item paper a=r ::encil test (TAIS) .nay be used to 
obtain information about the atiilete's ability to <:ontrol those 
attentional and interpersonal factors which have b«ren found to be 
related to effective performance in competitive athletics For 
example, Nideffer (1976b) contends that quarterbacks should have a 
broad external attentional -tyle so that-Wie>^an see their re- 
ceivers in the open field. 

Despite the significance cf Nideffer 's contributions, cognitive 
approaches to the study of athletes is not without its problems 
Most pressing is the verification of "in-head" self reports that ' 
drew so much criticism in the Vundtian era. 



[References available from the author on request] 
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Some Factors Affecting tlie Performance 
Of Women in Sports and Activity 

Cbaries B. Corbin 
Department of Heallli, Pbytlcel Education and Recreation 
Kansas State Univeisity 
Manhattan, Kansas 66506 



Much has been written in recent years concerning the differ- 
ing achievement expectations of men and women. Women are under- 
represented in graduate education and in high status professions. 
As Mischel (1966), Birns (1976), and many others have pointed out, 
sex differences in behavior a^re the result of the socialization 
process. Sex differences in cognitive and personality behaviors 
not apparent at birth become apparent very early in life. Males 
and females in our culture are socialized differently from the 
moment of birth. Deaux (?972) indicates that achievement is ex- 
pected and rewarded for men but not necessarily for women. This 
is illustrated by the research finding that what is perceived as 
skill for males la perceived as luck for females (Deaux and 
Emswiller, 1974). Barter (1978) notes that three socializing 
phenomena account for many differences in achieving behavior. 
Specifically, lack of reinforcement and/or disapproval for indiv- 
idual mastery attempts, modeling of disapproval, and reinforce- 
ment dependency on adults. Each of these is more likely to be 
experienced by females in our society than by males. 

Sports and physical activities can be considered as achieve- 
ment situations and traditionally women have been underrep resented 
in sports just as in education and high st;«tus professions. Fur- 
ther, women in sports often experience the "negative" socializ- 
ation factors described by Barter and Deaux. For the purposes of 
this paper two general types of reasons for. this "negative" soci- 
alization will be discussed, specifically, situation and personal 
reasons. Among the situation factors to be discussed are the 
nature of the task, competition, and performance feedback. Among 
the personal factors to be considered are achievement motivation, 
self-confidence, and ability. 

SITUATIONAL FACTORS 

Nature of the Task . One factor likely to affect women in any 
achievement situation is the nature of the task. Certain tasks 
are perceived as male and others as female. In sports and phys- 
ical activities many tasks are perceived to be male in nature. 
Early studies indicate that the most strongly sex typed of all 
activities are those perceived to be male in orientation. While 
receitt evidence indicates that girls are making more choices of 
activities previously perceived to be male ivj nature, vigorous 
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activities are still more often perceived as male than female. 
Recent research by 'lerkowitz (1978) substantiates these findings. 

Metheny (1970) suggests that activities involving body con- 
tact, strength, and explosive power are perceived in our society 
as "categorically unacceptable" for females, while activities in- 
volving light resistance, use of a light implement or object to 
apply force, or a barrier such as a net are perceived as "gener- 
ally acceptable" for females. Landers (1969) had men and women 
sex type many recreational activities. His data tend to support 
the general scheme outlined by Metheny. The most strongly sex 
typed activities were perceived to be masculine and were charac- 
terized by the need for strength, power, physical contact, and 
physical risk. Most activities were characterized as masculine- 
feminine. Only ballet, cheerleading, and sewing-craft activities 
were characterized as feminine. 

Spreitzer, Snyder* and Kelvin (1977) found results not un- 
like those of Landers. Individual sports such as swimming and 
tennis were judged by both males and females to enhance femin- 
inity among female participants. Team sports such as Softball, 
basketball, and track, a vigorous activity, were judged as non- 
enhancing, in fact detracting, to the perceived image of femin- 
inity. Ccrbin and Nix (1979) found that both boys and girls 
judged a vigorous bicycle race to be a "boy" activity while a 
balance activity and a TV Pong game, neither requiring strength, 
speed, or power were perceived as appropriate for either sex. 

That socialization contributes to the perception of stren- 
gth, speed, and power activities and activities involving phys- 
ical risk and physical contact as more appropriate for males than 
for females can be deduced from the findings of several studies. 
Duquin (1977) notes that elementary school textbooks portray boys 
in active roles 13 times more often than girls. Buchanan, Blank- 
enship, and Gotten (1976) note that sports contribute more to the 
popularity of young boys than girls. Caplan and Kinsbourne (197A) 
found that academically unsuccessful boys use athletic performanc<! 
to compensate for their classroom failures while this was not so 
for girls. Brawley, Landers, Miller, and Kearns (in press) noted 
that both males and females show sex bias favoring males when 
evaluating muscular endurance performance. Even though the sub- 
jects being judged perform equally on the task, males are judged 
to be better performers. 

One finding is fairly consistent, both males and females are 
socialized to believe that certain types of activities are for 
"males only", few are for females only. Of rhose considered as 
high status, most are considered as "male". Montemayor (1974) 
has shown that children perform best on activities considered to 
be appropriate to their own sex. Since many activities are not • 
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considered to be female in orientation. It is noC hard to see why 
many women do not perform well in them. As Harter has indicaCed, 
reinforcement (aC least not disapproval) and modeling of approval 
are necessary in promoting intrinsic achievement behavior. In 
many types of physical activities these ..re not fortlicoming for 
fema les . 

Compe tition. Of the 186 recreational activities studied by Landers 
(1969) not one of those involving competition was perceived as a 
"female" activity, yet several competitive activities were con- 
sidered as "male" in orientation. Mouse (1974) suggests that this 
reflects tlie traditional perceptio-i of Che feminine role as non- 
competitive. While Veroff (1969) suggests that the achievement 
motivation oF males is primarily autonomous and not socially com- 
parative in nature, Lenney (1978) indicates that women tend to 
underestimate their abilities in situations where they are soci- 
ally evaluated or compared to others. Such social comparison is 
one of tlie conditions of liead to head competition. Apparently 
competition is a factor which affects performance of women, at 
least ntany of them. 

Performan ce feedba ck. Another situational factor which affects the 
performancfi of woiren is the nature of the feedback associated with 
performance. Ample evidence exists (Pheterson, Kieslet , and fold- 
ing, 197i; Nichoils, 1975; Ames & Ames, in press) to indicate that 
women do better in achievement situations when they receive objec- 
tive and accurate teedhack concerning tlieir performance. Women, 
in suneral, appear to be more dependent on the feedback than males. 
To some extent women in achievemt^nt situations berate their own 
performance in the absence of meaningful feedback. This can re- 
sult in a downward performance-confidence spiral. Dweck (1975) 
calls this "learned helplessness". Dweck, and others (Roberts, 
1977; Ames & Ames, in press) agree that people experiencing this 
phenomenon can break the downward spiral tlirough receiving success 
feedback and fewards for effort expenditure of mastery attempts. 
The nature of the feedback information seems to be very important 
to women in sport and physical activity, especialiy those who lack 
confidence In their ability to perform effectively. 

PF.RSONAL FACTORS 

There are many personal factors which may effect perform- 
ances of females in achievement situations. Only a few are dis- 
cu.^sed here. It is important to note that the factors discussed 
here are not characteristics of all women but represent group gen- 
eralizations based on recent reserrch findings. 

A^^vemen^ Motivation. There is little doubt that some people 
have a greater motivation to achieve than others. It has been 
suggested that females may have lower motivation to achieve than 
males. Perhaps the most cited research stems from Horner's (1968) 
concept of "fear of success" which suggests that women tend to 
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avoid achievement behavior due to the negative consequences assoc- 
iated with success. Though there has been considerable recent 
criticism of the research in this area (Tiesemer, 1976), there is 
little doubt that at least some women, and men for that matter, 
experience fear of success in achievement situations, sports and 
physical activity situations included. Obviously such people ex- 
perience problems with achievement behavior. 

On the other hand there is evidence that not all women are 
low in achievement orientation. Accordingly we would expect that 
women high in achievement motivation would be less vulnerable to 
situational variables already discussed and more likely to succeed 
in achievement situations. Corbin (1976a, 1976b) has shown that 
champion women athletes are motivated to perform for reasons which 
are principally competitive. Among males, both champion and non- 
champion, competitive attitudes are dominant. Non-athlete women 
do not hold these competitive feelings. It may be that champion 
women athletes, in ascribing to the competitive attitudes, have 
put aside social perceptions of the appropriateness of competing 
in sports and have accepted the challenge of seeking success in 
the sports achievement situation. 

Self-Con fidence . There is a wealth of evidence which suggests 
that women are less confident in achievement situations then males. 
Lenney (1978) suggests that women are less confident in some but 
not all achievement situations. She feels that women are most 
likely to lack confidence when performing tasks perceived to be 
male in orientation, when feedback is ambiguous and delayed, and 
when social evaluation is emphasized. Corbin and Nix (in press) 
studied these factors for competitive physical activities and con- 
firmed Lenney»s findings. They found that situational variables 
affect girls' self-confidence as early as the fourth grade. In 
another study, Corbin (in press), found women to be less confid- 
ent than males in physical activity. Women were especially depen- 
dent on feedback information concerning opponents ability when 
establishing their own success predictions. Bandura (1977) 
clearly points out that self-confidence is a necessary prerequi- 
site to optimal performance. To the extent that women lack self- 
confidence, their performance is likely to be less than optimal. 

Ability. Not to be overlooked is ability. Clearly performance 
^n sports and physical activity achievement situations depends 
to no small extent on physical ability. All other personal and 
situational factors aside, ability is necessary for achieving 
success. It is not necessary to discuss physiological differer- 
ences between males and females in this paper. Suffice it to 
say that differences do exist. However, the differences nre 
probably less dramatic than both men and women perceive them to 
be. In many cases, the differences in perceptions of ability may 
account for differences in performance more than actual ability 
differences. Most important is the fact that, as a group, females 
do not appear to perform as well as their ability would allow. 




DISCUSSION 

Though space is limited, there are three significant points 
which merit discussion. First, those familiar with modern sport 
psychology recognize the need to consider the interactions bet- 
ween situational and personal factors. It is the complex inter- 
action between these which likely explains most achievement beha- 
vior. Second, variability within sex groups must be considered. 
Research suggests that the range of scores on all factors dis- 
cussed here is wide. Because the average woman is low on one 
specific behavior does not mean that no women will excel on that 
factor. Finally, it should be noted that society and sex roles 
are constantly changing. The evidence in this paper indicates 
^^^^ M ^his time the social learning process has resulted in 
differences in situational and personal factors between males and 
females. Continued study is necessary to determine what future 
changes will occur concerning tha factors discussed here. 

IMPLICATIONS 

1. The following general statements seem warranted. Differences 
do exist between males and females in the situational and personal 
factors discussed in this paper. If these limit the performance 
of girls and women, it is necessary that these differences be 
acknowledged . 

2. For optimal performance to occur mastery attempts (effort) of 
females who are not achieving and who lack self-confidence in thei 
abilities need to be rewarded and reinforced. This is something 
that teachers and coaches can easily do. 

3. It is important that teachers, coaches, parents, and signifi- 
cant others model approval rather than disapproval. Females must 
be depicted as active in books, in movies, and in real life. 
Until females see active females as "OK", vigorous actitivity will 
be limited in its social acceptability for girls and women. 

A. Self-confidence is important to optimal performance. However, 
self-confidence must be accompanied by motivation and ability. It 
is important that girls and women learn not to under- or over- 
estimate their abilities. They need to learn to accurately assess 
their abilities and in the process learn to set realistic goals 
which are neither so hard as to insure failure nor so easy as to 
discourage optimal performance. 

5. Since all people do not have outstanding ability, all people 
will not have outstanding performance. Because lack of confidence 
is a problem among many females in sport, it may be necessar- to 
change the environment to enhance success. This can be done' by 
altering the task so that it is not too difficult or reducing eval- 
uation and social comparison, especially until self-confidence is 
established and performance is improved. 

6. Most of all girls and women need to have opportunities to part- 
icipate. They need to be encouraged to participate in sports and 
physical activities organized around the guidelines suggested above 

References ,. A complete reference list is available on request. 
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Multivariate Considerations In Children's 
Physical Education: Competence In {Movement 

Joy C. Greenlee 
Department of Ptiyslcal Education 
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The complex nature of children's physical education suggests 
the distinct advantage of identifying critical variables which 
might function as organizing elements for teaching and con- 
ducting research. Competence In movement, self-esteem, and 
social interaction patterns have been selected as interrelated 
constructs that are essential to the adequate characterization 
of children»s movement in sport, dance, and exercise forms. 

Competence in movement is proposed as the primary objective 
of children's physical education. Connolly and Bruner 1197'*; 
emphasize that competence is an active concept implying that 
the child Is capable of changing the environment as well as 
adapting to It. Specifically, the following aspects of com- 
petence were emphasized: 1) the ability to select relevant 
Information from the environment as a basis for selecting the 
subsequent action; 2) executing the sequence of movements 
as planned In the achievement of the objective; and 3J utili- 
zation of the evaluative information In the formulation of 
new plans of action. This definition of "competence by 
Connolly and Bruner was not limited to skill, or movement, ^ 
but was designed to portray all aspects of children's behavior. 

Kay (1970) proposed that cybernetic concepts provide a 
means by which the fragmented literature regarding motor 
development of children and skill acquisition might be 
Integrated. The extension of these cybernetic concepts to 
Include physical education programs for children provides 
the opportunity for examination of Interrelationships among 
selected dimensions of motor skill development and program 
variables. Analysis of the task(s) being performed is a 
necessary step in a unified approach for teaching and con- 
ducting research. 

Selection of competence In movement as a unifying concept 
Indicates that activity Is essential to skill learning and 
central to physical education as a school program. The 
Inclusion of self-esteem and social Interaction patterns 
contributes the additional complexity necessary for an ade- 
quate conception of children's physical education. 

As delineated by Connolly and Bruner (197'*) » competence 
In movement avoids the establishment of absolute standards 
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chiiH L ^"f "sk These goals may be established bv the 

o5 PC ce" H '2 performance 

tiola\ krtt nV =^='-<='5= forms of movement. An addi- 
tional facet of competence in movement is a versatilitv fn 
meeting the goals of a particular activitv cZr^ll ^ 
c aracterized by variety' and syste^at'ir'sIiect'roTortL:: 
based on the structure of movement. An important tenerfn 

:::b:;""thr:oc^r:.y^^="^"^ environ.nts':nco:n^"L^'rs a 

sr;s";b??sr:rof ^^^^^^^^^ 'r^" -s 

n«ntal systems and the ra egtes ? Le^n a''""",-':.'""" 
n»vement tasks. A „«st produc "e Jesearch srr^^°"''' 
consistent with the nature of ;h:%h"n:L^' dl IL-.^s" io°n"^ 
nteJre a??o:r ° T'^'^^'"- ''"isns for examini g he ' 

stu%^^on^^;?Td%e^^!s";h"?sn^duc^:?f:n" 
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The study of human behavior is multivariate in nature. As 
Walberg and Amick (1975) noted, numerous individual differences, 
as well as external factors, affect behavior. In addition, 
differences- among individuals and envi ronn«ntal influences may 
result in a variety of behavioral outcomes. Thus, the utili- 
z"io^ of bivarlate research designs has failed t° -presen 
the complexity of the behavior being explained. Additionally. 
Walberg and Amick emphasized that multivariate designs and 
statts?ical analyses are especially well suited for research 
in education and the social sciences where direct manipulat on 
of variables and strict experimental control are not possible. 

Cattell (1966) stated that the following conditions had 
hindered progress in psychology: "...the taxonomic elusiveness 
of the da?a. the continuous entanglement with popu a r amateur 
discussion, and the slowness to achieve measurement. Ip. bt) 
It is apparent that children's physical education has been hin 
dered by these same factors. The typology proposed in the 
previous presentation is a necessary initial step '"the 
establishment of a systematic approach to the investigation 
of sport, dance, and exercise forms of movement. 

An essential characteristic of the typology adopted 
oreviously is the establishment of movement as both a behavi- 
oral and developmental phenomena. Much of the difficuUv .n 
the design of research regarding physical education for 
chtldren^^s related to this dual function. The adoption of a 
configuration approach, with the emphasis on Identifying 
patterns of interaction, rather than the speci f ication of 
cause and effect relationships, is appropriate for studying 
the behavioral and developmental aspects of children s 
physical education in an integrated manner. 

Research designs to be utilized in the examination of 
developmental variables warrant special consideration 
Roberton and Halverson (1977) summarized the defined states 
in individual developmental systems that have direct rele 
vance for the movement of children. During chi dhood. 
numerous developmental systems are ""''«''9°'"9 ^ S"'^'"^. 
change and the majority are not easily accessible for exani 
nSon. As noted by Roberton and Halverson. the intera==.on 
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by Coan (I966). A factor^nT^- """P'^ ^ave been delineated 
the deterJnailon o a«o n r^'\'- -ployed in 

development. An imoortant r.n ■ '''™«"5ion of behavior or 

developn^ntal res ' ^h ^ ^ "b" ^o'e'ter •'"'^'.'"'^"^ 

or stability of the factors for ''^F^'^'^'ne the modification 
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might also be a function of the necessft! w • ' 
.nstrun^nts to appropriately measure^b^^Ivfo"; ac^^ols^::?.": 3ge 

used ^^J:^^ ::l°ra"^d'=na?:;e":f7T'^''°" 

?:s^^LT;;e-iotT%^ut"n\^° ' 

two principal concepts or °o%,h variables within 

U'timately? the reSn^hi re^ t7n^""e't?' 

behavior might be determined forf i^ '''tensions of 

changing correlational pa tern observed' °/ ^'^^ '""^ 

hood discourages the "t?n.at^n'':rda1a'f.o°ra;?.":'-e^^;:n" 

var,an«":xlL^";h^"e^Sr:?^etcrd^;"= ^"^'^^'^ °^ 
dependent variables. This research str.^ "°'■• u" 'J'^''' 
when several measures of task perf^rLnr ""^^'-^^ 
addition to patterns of relation.h? " examined. In 

ab.es the d sign Permlts^^Ih^' 'de":;;m^^aTo^.-rthTe""e:rI; 
selected factors on the task being examined. 

While an exhaustive revi#»u/ r»f m..i^- 
is beyond the scope of the present oal^r'"""'" '^'^^''^ ''"'^"^ 
made to feature mul t i variate t^^h • ' ^" ^"^'"P' l'"" 

interrelationshi^a^nr o e ?hi: ^m ht^™"'^^'" ''^^ 

consistent with the configuration approach k ?" ^P"^^" '° 
the research and pIannina of^h??.'!!:!"f^ P^P"^?" for 

o H"ybicai education. 
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late Considerations in Cliildren's Pliysical 
Edimatin: Social Interaction 

Bbadttti S. Bressan 
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Underlying^ ^ children's involvement in their sport, dance or 
exercise fonns of movement, are implied patterns of interaction 
between and among all participants and the relevant characteristics 
of their environment. These diverse patterns offer children the 
opportunity to encounter various structures of social symbolism. 
Through a progressive assimilation of the stress created by speci- 
fied relationships, the children have the opportunity to define, 
practice and hopefully master social Interaction skills. Each 
activity in children's physical education offers both behavioral 
limitations and behavioral opportunities. Each activity proposes 
certain standards for successful performance and is accompanied by 
an environmental setting that suggests certain kinds of behavior. 
Two distinct kinds of types of social interaction patterns may be 
noted as^instructive for both planning and conducting research in 
children s physical education. The first type consists of the 
inherent patterns of social interaction which include all relation- 
ships prescribed or demanded by the structure of the activity 
itself, i.e. patterns which are essential to the occurrence of the 
activity. The second type of patterns are the respondent patterns 
of social interaction which include all relationships encouraged or 
enabled by the activity but which are not a part of its actual 
structure. 

Inherent Pnt^ S jgiMi 

The actmmP straetures of sport, dance and exercise specify 
certain acti«»/t:ountaractlon dialogs between and among all partici- 
pants and sc^t^ttsd aspects of the environment. Participants are 
assigned roawwaicfa usually inwolve a standard for acceptable 
performance tiat carries specific cognitive, motor and interaction 
expectations- Satisfactory assumption of the role necessitates 
adequate fulSUment of these expectations. It becomes crucial 
then, whether- In teaching or in conducting research, to define the 
cognitive, motor and interaction features of any physical education 
activity in order to understand, facilitate and predict children's 
bclmvior in Lueae cuutcxts. E££txrt8 to define the structural 
properties of physical education activities become schemes for the 
analysis of the inherent patterns or role expectations of those 
activities. 

Numerous models axe evident in the literature that propose 
formats for defining inherent patterns. Avedon (1971) has 
suggested a format for the examination of the structural elements 
of games that could be most useful in the study of the social 
interaction patterns found in all physical education activities. 
A modiftcation of his format is submitted in the following 
explication. This modification groups eight kinds of social 
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interaction into three separate categories: a solitary category 
in which an individual is acting essentially alone; %^°°P^""^^^ 
ascriptive category in which an individual or group of individuals 
interact in a positive fashion to facilitate mutual goal attainment, 
and a competitive/achievement oriented category in which an indi- 
vidual or group of individuals interact in a confronting or con- 
meting fLhion in a goal-oriented situation It is interesting to 
note that Sutton-Smith (1971) supports the inclusion of solitary 
behaviors in a social interaction scheme since elements of imitation 
and modeling are often present in such behaviors. It is also im- 
portant to realize that the original Avedon (1971) presentation 
ordered these social interaction patterns not by f ^^8^5^ ' ^^^^^ . 
rather according to their complexity as determined by the quantity 
and diversity of interaction within each kind, lliis complexity 
level has been included parenthetically in the following: 

Solitary Patterns 

Intr a-individuol (complexity level 1): u , r 

action which involves only mind or mind and body ot 

the participant requiring no interaction with either 
another person or aspect(s) of the environment. 

extra- indiviaual (complexity level 2): 

action which involves aspect (s) of the environment 

requiring no interaction with another person. 

Cooperative/Ascriptive Patterns 

acRregate (complexity level 3): 

action which involves aspect (s) of the environment 
while in the company of other individuals who are 
similarly acting on aspect (s) of the environment. 
Interaction does not directly occur among individuals. 

intra-qroup (complexity level 7): ^«^^^„o 
action which involves two or more persons interacting 

together in a positive fashion to achieve a mutual 

goal. 

:ompetitive/Achievement Oriented Patterns 

in ter-individual (complexity level A) : 

action which involves competitive interaction 

between two individuals. 

uni lateral (complexity level 5): 

simultaneous competitive action which involves three 

or more persons where one participant is the antago- 
nist. 

multi -lateral (complexity level 6): 

simultaneous competitive action which involves three 

or more persons where no one participant is the 
antagonist. 
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Inter-group (complexity level 8) : 

sloultaneous competitive action which involves two or 
more intra-groups 

The utilization of this explication of the inherent patterns 
of social interaction in children's physical education is apparent 
for both plfuining and research. The recognition and specification 
of the social demands of a given activity should help the teacher 
sequence learning experiences in such a way that an assimilation of 
the social skills demanded within an activity may be mastered as 
well as the cognitive or motor skills inherent in the role. Cur- 
ricular decisions might be determined in part by the social com- 
plexity or the category of social Interaction considered most appro- 
priate for a given group of children. Bateson (1956) has submitted 
that it is crucial for children's social developiuent that they 
learn more than just the social interaction patterns inherent in 
their physical activity structures. He has contended that the most 
important impact of participation in different kinds of social 
patterns is the realization of the broad social concept that dif- 
ferent types of interactive behaviors are appropriate in different 
types of contexts. If physical educators assume this direction as 
one of their instructional goals, then a rigorous effort would have 
to be organized that would reflect the children's expanding ability 
to operate on all interaction levels and choose appropriate cat- 
egories and types of behavior according to the characteristics of a 
situation . 

Prior to any attempts to revise or restructure learning around 
considerations of inherent social interaction patterns, research 
efforts must be coordinated that will define the parameters of the 
social features within the roles assumed by children in their 
physical education activities. The acknowledgment of a definition 
of types and categories is but a first step. The cognitive ana 
motor skill prerequisites for effective functioning at each level 
must be examined - or is there a social interaction prerequisite to 
the development of certain motor skills - or is a strict concept of 
"prerequisite" without validity in the integrated process of learn- 
ing sport, dance and exercise forms? The acceptance of a defin- 
itive structure for the social interaction patterns found in 
children's physical education would be a critical point of depar- 
ture for responsible research investigations. 

Respondent Patterns 

While the inherent patterns of social interaction within the 
role expectations of sport, dance and exercise forms may be lifted 
from the structural features of those activities, the second type 
of interaction, respondent patterns , cannot. Respondent patterns 
are those social interactions encouraged or enabled by the activity 
structure itself. In these types of patterns children seem to 
organize their behavior according to broad, even nebulous, social 
scripts that reflect their cultural orientations and pre-established 
patterns of interaction with other participants oir elements in the 
activity. These scripts may be viewed as basic atritudes that the 
children bring with them to the activity. Loy, Blxrill, andi-llose 
(1976) have reported that such attitudes seem to be a function cf 



the age, sex and previous socialization of the individual • Re- 
spondent patterns appear to differ cross-culturally and may in fact 
be a product of the entire setting in which a given activity occurs 
or which it suggests. 

Respondent patterns could be any type of social interaction 
precipitated by or around a physical education activity. Helping 
behaviors as well as fighting behaviors would be subsumed under 
this heading. Some research Involving respondent patterns does 
suggest that if the goals of an activity are challenging, the focus 
of attention tends to be given to the activity rather than re- 
spondent patterns, however, challenging activities may likewise 
require technical assistance or a need for validation of effort, 
both of vrfiich are types of respondent behavior (Gump and Sutton- 
Smith, 1971). The only thing clear in this Instance is the con- 
fusion. There must be different types of respondent behaviors, 
some of which detract from effective learning in certain situations 
and others which may have no impact on learning and still others 
that may facilitate learning. We can be certain, however, that the 
freedom to interact in both verbal and non-verbal dimensions is 
apparent in sport, dance and exercise forms. This continuous 
opportunity for display creates a natural theater for respondent 
social interaction patterns. 

Teachers and researchers together could coordinate their 
efforts to produce a rough paradigm of respondent behaviors that 
seem to recur around children's participation in physical educa- 
tion activities. Certain types of inherent patterns may encourage 
certain types of respondent patterns in children with certain age, 
sex and previous socialization characteristics. Subsequent to the 
collection of data regarding these relationships, tentative 
statements of definition and interaction among the dominant social 
elements of given situations could be evolved. From these 
statements predictions could be attempted regarding the respondent 
social behaviors of children involved in activities with specific 
inherent social behavior demands. Such information once refined 
would be invaluable to teachers involved in multicultural situa- 
tions where the children do not share a cultural background with 
the teacher. Such information once refined also would contribute 
substantially to our comprehensive understanding of social behavior. 



The study of social interaction is the study of the inherent 
and respondent patterns that occur In both a specified and a 
general social context. Bateson (19S6) has suggested the termi- 
nology 'framing context" rather than role and script, since it 
Implies a range of acceptable social behaviors within a total 
environmental situation. The framing contexts of children's 
physical education, then, can be said to constitute a significant 
impact on the learning of sport, dance and exercise forms. While 
it is important for the children to learn the criterion behaviors 
that our common social structure demands and makes available for 
their assimilation within formally structured educational activ- 
ities, it is equally important for children to develop a flex- 
ibility and tolerance in social interaction with individuals who 
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may have different needs or cooe from a different cultural back- 
ground. Children need to participate in different social inter- 
action forms that require different social skills in order to fully 
develop their social potential. Every activity in physical educa- 
tion offers children behavioral limitations and opportunities. In 
order to fulfill the responsibility of limitations along with the 
autonomy implied by opportunities, children must be able to partic- 
ipate in programs that consider social interaction skills as 
functional considerations in the planning of activities. To 
accomplish this task, children's social interactior patterns nust 
be understood through rigorous and sensitive scholarship by those 
who would teach and conduct research. 
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The central problem in the generation of either teaching or 
research paradigms for children's physical education may be iden- 
tified as the existence of movement as both a behavioral and devel- 
opmental phenomenon; The playful disposition which many children 
H^fff '° '•'^^'^ movement activities only serves to compound the 
difficulty of identifying a useful organization around which to 
structure professional and scholarly efforts. The complexity of the 
nature of human movement as it occurs in the sport, dance and ex- 
oPthe nhiT^ necessarily take into account a -comprehensive view 

of the children's behavior and development as a totally integrated 
process • ^ o 

^ According to Banathy's (1973) interpretation of the Law of 
rnm^^w^ Variety, the complexity of any problem will deten.ine the 
complexity of its solution, i.e. simple problems have simple solu- 
tions vAile complex problems must have complex solutions. If this 
principle for design is accepted, there can be no simple approach to 
defining, organizing or understanding children's movement. Stim- 
ulus-response explanations, regardless of the convoluted steps or 
sequences they propose, are inadequate for the phenomenon. Machine 
models of input-output-feedback diagrams may be far from "simple " 
yet they do suggest a simplistic view of behavior and development. 
.What is needed then is an organization that will define the move- 
ment phenomenon in children's physical education without killing it 

i;"-™?^l''^"°"u'i'!' "^^^ encourage teaching and research which 
is accountable to children's total involvement in their movement... 
an organization that is permeated with a commitment to view chil- 
dren, not as rats to be measured, manipulated, rewarded or punished, 
then re-measured, but rather as thinking, feeling, growing, 
autonomous individuals. fatowiufe. 

Scientific approaches to the study of any phenomenon are 
M i^^ t ""Sgests a means for defining 

«^d classifying the phenomenon, (2) a sense of understanding about 
what causes the phenomenon, (3) an ability to explain past events. 
W an ability to predict future events, and (5) a potential for 
the control of events (Reynolds, 1971). The necessary first step - 
that of establishing a typology - will be the only aspect specif- 
ically pursued in this presentation since the remaining features of 
r^Cril^ ^* ^j*^^'''^ depend upon an acceptable typology Eheir 
ufrelfr consistency. In this respect, the typology submitted 
herein is a preoperational scheme to be followed by the generation 
of postoperational concepts subsequent to responsible scholarly 
III ^^-^"^^^^^ its framework. It is a design that must reflect 
the complexity of children's participation in movement yet at the 
same time offers sufficient definition to profide structure for 
inquiry. 
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A comprehensive view of the huican movement phenomenon has been 
offered by Metheny (1965) that carries within it the promise for 
such a typology. She proposed the consideration of six domains or 
dimensions cogent to behavior and development in movement. All 
dimensions were recognized as interdependent, forming a rich con- 
textual network of knowledge, skill, emotion and personal meaning 
that together resulted in movement performance. These six 
diinensions are offered in the following format as a typology for 
research in children's physical education (see Figure 1): 

Cognitive Dimension { CC ) 

-those processes which involve the acquisition of both 
concrete and abstract knowledge. 

Psycho-affective Dimension (PA) 

-those processes which involve the generation cf an emotive 
value relative to any action or occurrence. 

Somato-af fective Dimension (SA) 

-those bio-chemical processes tliat produce felt conditions 
of valuation within the body, e.g. feelings of tension, 
pleasure, etc. 

Psycho-effective Dimension (PE) 

-those processes that produce voluntary motor responses to 
environmental or self-initiated stimuli. Five such 
processes have been proposed by Dave (see Note) as a 
Psychomotor Domain. These levels are submitted as a 
hierarchy and include: 

(1) imitation: crude imperfect attempt to copy a 
perceived pattern 

(2) manipulation: fixation of a performance and ability 
to (Execute in response to directions or verbal cues 

(3) precision: refinement of pei-foncance to point of 
independence from model or verbal guidance - 
characterized by control, ability to reproduce with 
minimum errors 

(4) articulation: the coordination of a series of acts 
in performing an appropriate sequence 

(5) naturalization: routinization of performance so 
that action appears as "automatic" or "spontaneous" 

Somato-ef fective Dimension (SE) 

-those processes that produce involuntary motor responses 
to envrionmental or self-initiated stimuli. 

Conative Dimension (CM) 

-those processes which involve the arrival at an "intention" 
or personal determination of the purpose in attempting 
the performance. This dimension deals specifically with 
the "acquisition of personal meaning. 

Using the above typology, movement would be studied as the 
creation of a somatic pattern - an action scheme involving the 
"whole child." The requirement of requisite variety, however, 
demands still more complexity than a six-dimensional viewpoint can 




Figure 1: A Living Systems 
Approach to Children's Mbvenient 



provide. The typology must include consideration for the diversity 
of structural characteristics found in the immediate environments 
of sport, dance and exercise as well as the more global environ- 
mental features that might have an impact on performance. Figure 1 
attempts to suggest the dynamic role the environmental elements may 
assume in movement behavior and development through the inclusion 
of a frame" surrounding the six dimensions that has a "shape" unto 
itself. The implication is that as the environment changes, the 
frame within which the child moves will change, 

Metheny*s six-dimensional view of movement behavior and devel- 
opment assumes the posture of a general systems paradigm vhen it is 
placed into the context of a dynamic environment in which a mutual 
coacting relationship is established. Cognitive knowledge interacts 
with the emotional and physical affective attributes associated with 
a performance context. The voluntary and involuntary motor res- 
ponses that create the immediate somatic pattern are but two fea- 
tures of that context which ultimately integrates an individual's 
personal conative disposition with broad environmental consider- 
ations, xhere appear, then, seven different dimensions, within the 
general systems framing context, each one suggesting study as a 
member of such a context, and each one demanding attention in the 
responsible planning of physical education activities. It is a 
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"living systems" approach to a general typology that seeks suf- 
ficient integration and complexity to approach a useful organization 
for children's physical education. 

In this systematic Interpretation of children's movement, care 
must be taken to identify the difference between machine-model sys- 
tems. Both types of systems are considered self-regulatory through 
the existence of feedback loops which provide information about out- 
put in terms of some identifiable standard for that output. Modi- 
fication of behavior results from discrepancy notations. While this 
is the basic device for regulation in machine-model systeins, two 
other self-regulatory features, feed-forward and lateral projection, 
typify living systems and give them their unique conative quality of 
"personal will" and autonomy. Feed-forward refers to the process in 
which the individual looks ahead and anticipates, even speculates, 
about their own future and allows that subjective information to 
affect present behavior. Lateral projection i s the consideration of 
all the simultaneous functions and activities that occur within an 
individual at a given point in time: any occurrence or behavior can 
affect any other occurrence or behavior simply because they both 
take place in the same time frame. Within this living system's view, 
then, the child has both a distant and immediate past, a dynamic 
present and a perceived future that all serve to affect their move- 
ment behavior and development. 

This living systems paradigm may be interpreted as a con- 
fiRuration approach to the generation of knowledge and understanding. 
Instead of attempting to identify direct relationships among ele- 
ments, "configuration" seeks to discover patterns of interrelated 
concepts that could help explain the behavior and development of 
the living system. Research into children's physical education 
must progress from the acceptance of a typology to the identifi- 
cation of the principal concepts which interrelate to effect move- 
ment behavior and development. A sense of understanding about why 
children chdose to move or why we encourage them to move in the 
sport, dance and exercise forms is a prerequisite for the speci- 
fication of these principal concepts. For example, would "social 
interaction" be considered a principal concept? According to the 
typology, we would have to determine if it was a behavioral aspect 
of movement as well as a developmental one. If it was termed both 
behavioral and developmental, we might acknowledge it as a prin- 
cipal concept. If it only could be subsumed under one category or 
the other, we might presume that it is actually a subconcept that 
is only a part of a larger more comprehensive idea. 

The identification of principal concepts and appropriate sub- 
concepts would result in a crude framework that would beg scholarly 
investigation. The value of using concepts rests in their property 
of the reduction of complexity through a generalization of structure 
and function. No concept exists as a label only, but rather it 
brings with it the specification of sub-concepto and attributes 
that interrelate according to sets of "rules." Within the living 
systems paradigm proposed in this paper, concepts would be examined 
for their cognitive, psycho-affective, somato-af fective, psycho- 
effective, somato-ef fective and conative attributes as well as their 
environmental referents. Studies would be generated to determine 



30 




the "rules" of Interaction among these attributes and referents In 
order to define the role of the concept Itself In children's move- 
ment behavior and development. 



Research designs that adopt the configuration approach will 
necessarily attempt to identify principal concepts with their at- 
tendant sub-concepts, attributes and rules for Interaction. This 
research will adopt the language and format of a single typology - 
such as the living systems approach presented here - that will re- 
flect the almost overwhelming complexity of children's movement. 
Each concept, attribute or rule for Interaction that Is Investigated 
will give consideration to all elements In the typology. Within the 
confines of the material gleaned from Metheny's writings, that would 
Involve the study of variables within each of six dimensions of 
movement behavior and development which have an impact on the nature 
of interaction among the attributes within a concept or the inter- 
action among concepts themselves. This study of variables would 
have to be pursued within the parameters established by the dynamic 
elements in specific physical education environments. Superimpose 
upon all of these requirements the importance of including consid- 
eration for the continuous processes of feedback, feedforward, and 
lateral projection that account for the controlled yet autonomous 
Diovement behavior and development of children, and the monumentous 
task of this type of research becomes evident. But scope and com- 
plexity must not be allowed to discourage efforts to organize re- 
search in children's physical education. Keeping in mind Thomas 
Kuhn a comment that there is much more to be learned from being 
wrong than from being confused, let a pre-operational typology be 
identified and revise or even re-conceive it through the natural 
process of the refinement of knowledge through responsible 
scholarly inquiry. 
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Planning is conceived as a complex process that includes 
content selection and determination of methodology, pace and 
Incurrence of feedback on performance. The information and 
insights essential to the success of this process are multi- 
variate in origin and interact in complex fashion. The role of 
the teacher becomes interwoven in the total intricate maze of 
partially understood and often misunderstood variables. The 
teacher of childrens' physical education must interpret, 
analyze and ultimately act upon these variables in designing 
an effective Instructional program. 

Most educators agree upon the premise that program develop- 
ment needs to be based upon a philosophy. The philosophy, in 
essence, is a statement of presumed truth. The essence of this 
truth therefore needs to be examined by both researcher and 
practitioner. In a sense, there needs to exist a proper theory- 
research balance creating a state of equilibrium between the 
research theorist and the applied practitioner. The theorist 
and practitioner must work together; each lending his expertise. 
The theorist lending theoreticaTbasis for the investigation of 
relationship among the various competencies needed to construct 
a theoretical framework and the practitioner v/ho can in turn 
analyze and interpret these competencies into a functioning 
curriculum. 

Dissonance need not be the catalyst to the marriage of 
theorist and practitioner but rather acquiescence. Acquiescence 
in the sense of acceptance of the value of interchange of 
cognitive structures and the implementation of these structures. 

The need for a philosophy underlies the curriculum itself. 
Logsdon (1977) proposes that no part of a curriculum design or 
implementation should fail to be influenced by the basic tenents 
on which the philosophy is built. It becomes apparent that the 
underlying philosophy should influence decisions relevant to: 
p) formulating objectives and goals, (2) developing the program, 
(3) designing learning experiences, (4) selecting methodological 
approaches used to stimulate learning^ (5) delineating the 
roles and responsibilities of the' teacher and student and (6) 
evaluating the program, instruction and leai^nlng. 

The first consideration in developing or planning a physical 
education curricwlym revolves around the basic objectives of the 
curriculum. What is to be accomplished. Oauer (1972), 
Schurr (1967) and Kirchner (1978) concur that certain objectives 
are Instrumental to every physical education program, included 
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in these are (1) the development and maintenance of a suitable 
level of physical fitness; (2) the gain of competence in manage- 
ment of the body and utilization of physical skills; (3) the 
formation of desirable social standards and ethical concepts and 
(4) the formation of a desirable self-concept and effective self- 
image. In order to accomplish these objectives on an individual 
basis, the physical education teacher must assess the needs and 
characteristics of the students. The teacher must recognize the 
integration of the cognitive, affective and psychomotor domains 
if the objectives are to be met. As with the integration of 
domains so comes the interrelationship of theory and practice. 
Since the ' interrelationships of the domains are so vital to 
the attainment of the objectives, this complex matrix needs to 
be understood. The relationship of the theorist to the 
practitioner is not unidirectional but rather reciprocal. The 
practitioner in a sense is the theorists' link to causal 
reality. The practitioner can assess, react and give insight 
into the complexities of the learning structure; information 
seldom available to the researcher. 

In developing curricula the teacher needs to be aware of 
interplay of social interaction, self-esteem, movement 
competency and student satisfaction. When providing movement 
experiences the teacher needs to recognize what type of social 
demands are made upon the student. The teacher must identify 

inherent patterns of social interaction which are pre- 
scribed by the structure of the activity and be cognizant of 
the respondent patterns which are encouraged. Through the 
identification of kinds of social interactions demands placed 
on the student in sport, dance an^ exercise forms the teacher 
can provide social experiences such that the student may master 
those innate demands in conjjnctioc v/ith the activityies' cog- 
nitive and psychomotor de::!ands. Superimposing the student's 
self-concept over the social interaction demands of the activity 
the matrix becomes .ncre conplex. The student's level of self- 
esteem may determine the success or failure of attaining 
necessary social interactions demanded in the environment. 
Through the repetition of successful experiences the student 
enhances his interaction st;ills as well as his self-concept. 
Piaget (1951) purports the two major effects of play are 
functional pleasure and mastery. Children will repeat an already 
learned skill for the affective feeling of pleasure that the 
repetition brings. Through repetition the physical skill 
demanded from the task, the cognitive skills demanded from the 
task, and the affective pleasure derived from the task itself 
as well as from the successful completion of the task are 
ingrained in the child. Derived from the completion of the 
task is satisfaction which enhances the student's self-concept. 

Kneer (1976) suggests if the spirit of play and involvement 
in physical activity is to occur, the student must be satisfied. 
Humans tend to avoid what is not satisfying and satisfaction 
is relevant to meeting the individual's unique needs. The 
educator must ask himself "What is necessary to increase the 
probability of satisfaction?" Since each student brings into 
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every learning experience the sum total of previous experiences 
whether it be the type or the quantity. Due to the variance 
In past experiences the goals of each student may vary. 
Similarly the goals of the students may not be akin to those of 
the teacher. Kneer (1972) reported that student satisfaction 
increased when teachers were given knowledge of student pre- 
ferred goals prior to instruction. Teachers must also tolerate 
goals which are Incongruent with their own. 

The implications for the planning of chlldrens' physical 
education programs are straight- forward. 

1. A philosophical statement should underlie the 
curricul um. 

2. The objectives should reflect input from three 
levels: the practitioner, the researcher and the 
student. 

3. The teacher needs to be aware of cognitive, affective 
as well as psychomotor skills demanded by the sport, 
dance a.?d exercise form. 
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In the study of the dimensions of the learner, educators 
have moved from a separationist view of the individual where the 
mind, body and spirit were viewed as separata entities to the 
holistic approach which focuses on the integration of the three. 
Translated into educational terms, we see the integration of the 
cognitive, psychomotor and affective domains. Although each 
domain has definitional parameters the interrelationship of 
three in the tot^ility of the individual is seen. 

The cognitive domain encompasses the individual's intellect- 
ual skills and abilities as well as his knowledge and his 
ability to demonstrate this knowledge depending upon the par- 
ticular instructional objective (Singer, 1974). Within this 
domain a heirarchy of behaviors is suggested by Bloom (1956) 
consistinq; in ascending order, of (1) knowledge, (2) compre- 
hension, (3) application, (4) analysis, (5) synthesis and 

(6) evaluation. 

The psychomotor domain. is concerned with overt behavior In 
the form of bodily movements. The psychomotor domain encom- 
passes seven categories: (1) perception, (2) set, (3) guided 
response, (4) mechanism, (5) complex response, (6) adaption and 

(7) origination (Singer, 1974). 

Behaviors in the affective domain originate at a lower level 
of consciousness or awareness than other types of behaviors. At 
the heart of affective behaviors is emotion, or feelings (Singer, 
1964). As compared to the cognitive and psychomotor domains, 
substance in the a^-^ective domain are not susceptible to rapid 
change. Krathwohl, Bloom and Masia (1964) suggest that five 
observable behaviors construct the affective domain. They are: 
(1) valuing which suggests selection, acceptable commitment and 
preference, (2) receiving which suggests showing an interest in, 
(3) responding which suggests appreciation (4) organization which 
suggest developing a personal value system and (5) characteri- 
zation which reflects finding meaning in movement. 

In each of these domains the educator must identify certain 
behaviors which receive attention. Historically It has been 
believed that the physical educator is solely concerned with 
these behaviors in the psychomotor domain. However, with the 
holistic view of the individual we see the importance of the 
Integration of domains. In identifying specific areas of con- 
cern the interdependence of outcomes can be analyzed. In some 
Instances this can be viewed as a "cause and effect" relation- 
ship. 
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It IS the position of this paper to identify such a relation- 
ship; that of self-esteem and the development of competence in 
movenient m sport, dance and exercise form. In terms of 
catagorization the development of self-esteem is a process in 
the affective doinain;with outcomes extending to the cognitive 
and psychomotor domains. The development of self-esteem in- 
volves a process. In order to study a process one must 
Identify a direction since any process implies moving from one 
point to another. In this sense, self-esteem is the result of 
the direction and intensity of an individual's feelings regard- 
1973)^^ perceptions of his performance or ability (Hellison, 

Physical education is conceived of as pU-med experiences 
which focus upon the development of competence in movement 
The actual structure and type of participation elicited by 'such 
planned activity is seen as a function of the teacher's recog- 
nition of the delicacy of childrens evolving self-esteem This 
evolving self-esteem is an integral part of the total function- 
ing individual since it lays the foundational bases for subse- 
quent behavioral development. Therefore, efforts to ornanize 
programs that foster self-respect, as well as positive feelings 
ot self-worth among all students are recognized as fundamental 
to effective physical education. Movement incompetence can lower 
self-esteem as well as acceptance by peers, which In turn may 
adversely effect cognitive functioning (Arnhiem & Sinclair 1975) 
The relationship of teachers and student is multi-dimensional 
The teacher acts as the selector of appropriate activity, an 
external feedback mechanism and shares the role of evaluator with 
the student. The student role is that of task executor. As self- 
esteem is enhanced there exists a shift from the teacher's role 
as an external feedback iPechanism to that of the student's own 
internal feedback mechanism. As feedback becones intprnal ized 
the student is more apt to share the responsibilities of 
evaluator with those of the teacher. The implication of this 
model 15 process -oriented rather than produ ct-oriented. It is 
through the process that the individualinhances self-esteem. 

In selecting appropriate activities the teacher must be 
cognizant of two factors, (1) learning should be student-paced, 
and (2; evaluatory criteria should reflect various levels of 
competency. Since children mature physically, mentally and 
emotionally at various rates the activities selected need to 
provide both a challenge as well as a positive learning 
experience. There needs to be an amount of success orientation 
Tu ^^^"/^^tTvity. Habits are developed through repetition. 
The students learn a particular movement through repetition of 
that movement. Likewise success becomes a habit through its 
repetition. With the realization of increasing effectiveness in 
the manipulation of elements in the student's environment comes 
a contribution to the student's self-concept, in this sense the 
student becomes, to a degree, master of his own environment. 

By recognizing differences among students and utilizing 
evaluatory criteria to reflect this, the teacher helps the 



student to develop his own physical image, reflecting his capa- 
bilities and limitations rather than forcing him to reach for an 
image-developed for the student. The teacher, in the initial 
learning stages acts as an external feedback mechanism. Here the 
feedback is both ccrrectional and reinforcing. As greater 
competence is gained through repetition as well as reinforcement 
the feedback mechanism becomes internalized in the student. 
Through external and internal feedback the student is able to 
assess what his capabilities and limitations are and how they can 
be most appropriately used to achieve his full potential. With 
this process orientation the students develop a sense of autoniony. 
The teacher appreciates what it means to the student to be in- 
dependent successfully to make decisions that turn out well and 
to feel worthwhile in what they do. (Read, 1966). The concept of 
himself which a child develops is vital in the learning process, 
as it can make it possible for him to learn or it may prevent or 
block his ability to learn (Dauer, 1972). Well constructed 
physical education programs afford the student the opportunity 
to gain competency in movement, to realize his potentials, 
capacities and limitations and to enhance his self-concept, a 
child needs to feel "I can" rather than "I can't". With a strong 
self-concept the child appreciates and accepts his performance as 
well as the performance of others thereby increasing other 
affective dimensions. The affective psychomotor integration 
becomes stronger in that through competency in movement the 
individual reinforces his place of acceptance with himself and 
among his peers. 
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The relation of least squres procedures to the analysis of 
variance in recent years has received considerable emphasis. For 
data from conventional experimental designs, where equal subclass 
frequencies are present, identical results can be derived from 
least squares analysis as from analysis of variance. Furthermore, 
it has been shown that analysis of variance procedures are a 
special case of least squares analysis. The power of least 
squares methods has been emphasized when dealing with data with 
disproportionate subclass numbers, when independent variables are 
both continuous and categorical, and when dealing with curvilinear 
relationships among variables (Harvey, I960; Bottenberg and Ward, 
1963; Li, 1964; Cohen. 1968; and Overall and Spiegel, 1969). 

More recently textbooks have been written with emphasis on 
the relation of analysis of variance to least squaies analysis 
and the general usefulness of the multiple regression approach 
in experimental and discriotive research designs (Kerlinqer 
and Pedhazur, 1973 and Cohen and Cohen, 1975). 

The purpose of this paper is to review this relation between 
least squares analysis and analysis of variance using data 
from a hypothetical situation to illustrate the relationship. 

Application of Least Squares Analysis to Experimental Designs 

Least squares analysis is first presented as it relates to 
a experimental design with two treatment groups. The data 
presented are first analyzed in the conventional way using analysis 
of variance. Then orthogonal coding is introduced and the data 
are again analyzed fitting a constant to the regression of the 
dependent variable on the coded variable (least squares analysis) 
to illustrate how the identical analysis of variance table 
can be derived from least squi?re analysis. 

The data used in the following examples are part (two out of 
three groups) of that given by Kerlinger and Pedhazur (1973). 
Further reference to the texts by Kerlinger and Pedhazur (1973) 
and Cohen and Cohen (1975) are reconinended for greater explanation 
of the general use of least squares analysis. For the data, 
let us assume we are measuring the decrease in resting heart rate 
after two 10 week training programs., one of moderate intensity (G^) 
and the other of high intensity (63). Five subjects are assigned 
at random to each group (Table 1). After the 10 week training 
program we find that the heart rate of group 1 has decreased 6.0 
beats per minute as compared to before the training program 
began; for group 2 it has decreased 9.0 beats per minute. 

Using conventional analysis of variance for the two groups, 
the following results can be derived for the total sum of squares 
(SS). between group SS and within group SS. The ratio of the 
between group mean square to the within group mean square yields 



a F value of 9.0 We conclude that training of high intensity 
lowers heart rate significantly more than that of moderate 
Intensity (P < -05). 



TABLE 1. Hypothetical data and an orthogonal contrast for 
illustration of least squares analysis (data from Kerlinger and 
Pedhazur, 1973 but the context has been changed) 
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TABLE 2. Analysis of variance 


Source 




df SS 


MS 


F 


Total 




9 42.5 






Between group 


1 22.5 


22.5 


9.0 


Within group 




8 20.0 


2.5 





The same data can be analyzed by least squares analysis 
fitting a constant for the regression of heart rate on the coded 
group variable (1, -1). Kerlinger and Pedhazur (1973) discuss 
dummy, effect, and orthogonal conding of categorical variables. 
While the overall results are identical, orthogonal coding enables 
specific comparisons formulated prior to the analysis to be 
made. 

The results of regression analysis applied to the data of 
Table 1 using the coded variable as the independent variable 
(predictor) and heart rate as the dependent variable are given 
in Table 3. 
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TABLE 3. Regression of heart rate on 
group (orthogonal coding) 



— ^^g"^ Dependent Variable, Heart Rate 

Regression coefficient for group -i 5 

Intercept y'5 

100 52:9'' 

1 . 58 



The least square regression equation is Y = -1 5X + 7 5. 
The correlation and standard error of estimate (SEE) are 
.728 and 1.58. For the calculation of the regression SS and 
deviations from regression SS, predicted Y values (Y) are cal- 
culated for each X using the prediction equation above (Table 1) 
The sum of the squared deviations of the observed Y values ^v^j 
from the Y yield 20.0, the deviation from regression SS (Tables 
I, 4). The sum of the squared deviationsof the Y from the 
overall mean Y (T) yields 22.5, the regression SS (Table 1, 4) 
Comparing the results of tables 2 and 4, one finds identical 
results for both conventional analysis of variance and least 
squares regression analysis. 



TABLE 4. 


Regression analysis 






Source 


df 


SS 


MS 


F 


Total 

Regression 

Deviations from regression 


9 
1 
8 


42.5 
22.5 
20.0 


22.5 
2.5 


9.0 



Application of Lea st Squares Analysis to Descriptive Designs 

The use of categorical variables in descriptive research such 
as sex, race, education, income, social class, etc., is wide- 
spread and can be handled in a similar manner by least squares 
analysis as data in the experin^ental study. For illustration 
let us use the same data but change the design to one of 
predicting job satisfaction from sex. Assume the sample 
includes 3 males and 3 females and job satisfaction is measured 
on a scale of 1 to 20 with I representing low satisfaction and 

.n.[!^!^rfhn"^h^'^^'^^''^'^^U°"- ^^O"' the proceeding 

analysis that there is a significant difference between sexes in 
satisfaction with sex accounting for 52.9% of the variation 
X 100) in the dependent, variable. The regression equation 
between sex and job satisfaction is Y = -1.5X + 7.5. If we had 
coded males as 1 and females as -1 then females would have a 
higher job satisfaction than males, i.e., 9.0 versus 6 0 
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Summa ry 



The relation of least squares analysis to analysis of 
variance is explored and it is shown that where equal subclass 
frequencies are present, identical results can be derived for 
the two procedures. While this relationship is well known in 
mathenatical statistics, until recently it has received less 
attention In the behavioral sciences, agriculture and education 
and especially in the teaching of statistics. 
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or une^uaTClrjJe'que'ncle's ""VZ «" frequencies 

cles a further Hi u °^ unequal cell frequen- 

llu frlV , '''st'"'=t'°n niay be made on the basis of proportional 
cell frequencies or disproportionate cell frequencies. The cr 
lon^for proportional cell frequencies (Winer. 1971) i^ that fo^ all 
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situation is ^a^V^l^r,*''^* frequencies 
Th»rf; ! I *P"'3' of prop<rtTnal cell frequencies 

lorMo^.?' '?, = L*''«'- the equal cell frequencies case or the pro- 
portional cell frequencies case, the design Is balanced. 

of nJrr"*'^"?' techniques provide methods for the analysis 

tnrtVt I balanced designs. There are, however, some differ- 
ences be ween the computational formulas used for he^ua «1 1 
Lr?lonf " n'r ^^''^^ ^'"^"""^ ""^ for the unequal but^ o- 
^nno^ h Conventional ANOVA' calculations 

cannot be appl led to designs containing disproportionate cell fre- 

Tch e"i trr^thl be?ween''ind%endent'%arlabf: 
?eas^ squa e. ""'"f ^^^^i"^"^^^^- The method 

data from a d«l „ i^"?:'^''^''' P'"°^'''= ^ f°r analyzing 

data from a des gn with disproportionate cell frequencies LS 

^Sende"" TtT%^'%'"r f '''' classification v:;,ab!e 
IrTnunt r f ^""^^ °^ variables by talking into 

account the correlation between classification variables. 

Least Squares Methods 

experSarda::rh";el;e'r""antft'hi;'''' '"^'V^' °' 

Z I ^ ' However, ail or these are not appropriate as an 

VnllT.lV, disregarding interactions and estfml ls 

d^r^n. ^"-^ Method 3,X step 

an a priori ordering of effects and esti- 
X r^r H r adjusted o^TTTJr those factors preceding ?t in 
the ordered model. Kerlinger and Pedhazur (1973) have also dis- 
cussed the application of methods 2 and 3. 

^" *''^^7 "-^ '*t''°ds y'eld identical results in the equal 
ce 1 frequencies case since columns of the design matrix a?e 
orthogonal. Therefore, comparison of the results of each of these 
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LS methods with the results of the conventional ANOVA method in 
the equal frequencies case does not provide any information on the 
question of which LS method provides a parallel to ANOVA in the 
case of disproportionate cell frequencies. However, in the case 
of proportional cell frequencies both conventional ANOVA methods 
and LS methods can also be employed. In this situation LS method 2 
provides results identical to those of ANOyA (Overall and Speigel, 
1969) since main effects columns In the design matrix are ortho- 
gonal. The results of LS method I are clearly different from those 
of ANOVA. The results of LS method 3 depend upon a prior! ordering 
of factors in the model (Overall and Spiegel, I969T. Only if all 
main effects precede higher order interactions will the results of 
of LS method 3 be similar to those of LS method 2 and ANOVA. There- 
fore, LS .method 2, the experimental design analysis in which main 
effects are estimated disregarding interactions and interaction 
effects are estimated adjusted for main effects, appears to be the 
proper generalization of conventional ANOVA to the case of dispro- 
portionate subclass numbers. 

Use of Least Squares Method 

The initial step in the use of LS analysis as an alternative 
to ANOVA Is the construction of ^?3he design matrix. Either dummy 
coding (l, O) or effect coding (l, -1, O) may be used (Kerlinger 
and Pedh&zur, 1973). In the case of equal cell frequencies, col- 
umns of the resuling design matrix will be orthogonal, i.e., the 
correlation between any two columns will be zero. Therefore, the 
construction of an ANOVA table using the output from a LS regres- 
sion analysis, method 1 (Draper, I966) or multiple c*;:mputat ions 
(Kerlinger and Pedhazur, 1973) is straightforward and appropriate. 

With unequal but proportional cell frequencies, the design 
matrix contains orthogonal main effects columns, however, these 
are not orthogonal to Interaction effects columns. Therefore, 
construction of the ANOVA table using a LS method must proceed 
using LS method 2, i.e., according to the method described by 
Overall and Spiegel (I969I, and Kerlinger and Pedhazur (1973) using 
the results of multiple analyses and the total sum of squares. 
An alternative would be to orthogonal i ze all columns of the design 
matrix by using an appropriate alternative coding system and con- 
structing the ANOVA table from the results of a LS regression 
analysis, method 1 (Draper, 1966). 

Columns In the design matrix for data containing dispropor- 
tionate subclass numbers cannot be orthogonal ized. Therefore, 
in this case, construction of the ANOVA table should proceed using 
LS method 2 which involved calculating the total SS and several 
multiple R^'s. For the case of a 2 x 2 factorial design the for- 
mulas are as follows: 
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"a -"Total («?.ab-<b) 

" "lota. - 

(3) SS-p « SS_ , , 2 2 . 

AB Total (r^ - r"^ ) 
Y.ABC ^Y.AB^ 

W SS- » SS^ . fl - ) 
Error Total ^' Y.ABC^ 



ISiust'^H ^rlhr'"" °f "'"^ dependent variable is 

adjusted for the correlation of factor A with factor B i e th» 
expression in parenthesis in formula (1) i another fS^m or^he 
squared semipartial correlation of Y with A. partial ing™ ?rom A. 

Smmiary 

Conventional ANOVA techniques cannot be applied to exoeri- 
Tth '"ll'"" -nt-'ning disproportionate subclass n^mbeT Also 
or a X/eff ''fT!^'"" ^"^'vsis (i.e.. each effect adjusted 
desfan m^tr?. ~rt ^PP'°P''^^^ ^'nce columns in the 

thl tnr ^ u° °'-"^°9°"3' and the resulting partition of 

the total SS is ambiguous. Therefore, the proper aoDroach in- 

r!l::d.''',"r ^'^''^•^ mafn'e??ect dis- 

fofma n^e Sect's "'""^'^ interaction effects adjus ed 

detan ? L u ^'^^"«'=hanlcs of this method, described n 
Of til "..t'^ ^'"3). involve the calculation 

Of the total SS and appropriate multiple r2>s. 

ANni/A^!!!Krr'°"' ^PP"'=a"°ns of LS methods in the construction of 
ANOVA tables can be extended to problems involving covariates. 
Also, designs with several error terms, e.g., split plot desians 
may be analyzed using LS methods. 9 • sP"t Plot designs, 
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The statistical analysis of experiments involving more than two 
levels of one independent variable, or more than one independent 
variable, is primarily performed through an analysis of variance 
procedure (ANOVA) . Most researchers are aware of a number of prob- 
lems with ANOVA procedures, two specific ones being; (1) the neces- 
sity of using some alternative calculation procedure if there ex- 
ists unequal cell sample sizes, and (2) the requirement of equal co- 
variances in repeated measures designs (i.e. equal between trial 
correlations) . Physical educators have "resolved" these by (1) al- 
most always making sure they have equal number of subjects in each 
cell, and (2) Ignoring the assumption of equal covariances. 

The topic of this symposium, nonorthogonality in experimental 
designs, is of course directly coacemed with both of these prob- 
lems. Unequal cell sizes in a design, when analyzed by convential 
ANOVA techniques result in correlated independent variables (non- 
orthogonality) and thus invalidate subsequent probability state- 
ments. Repeated measures in which the assumption of equal co- 
variances is violated, and, in general, any situation in which 
there exists multicollinearity among the independent variables, 
tends to inflate the probability of committing a Type I error. 

Now the statisticians and psychometric ians have introduced 
us to the Least Squares General Linear Model (LS) method of 
analyzing a factorial experiment, primarily because of its appro- 
priateness for nonorthogonal designs. The papers by Cohen 
(1968) and Overall and Spiegel (1969) opened the doors for a vir- 
tual flood of position papers, critiques, comments, reply's to 
comments, etc. on the topic (over 20 such papers being published in 
the last 8 years in the Psychological Bulletin alone). The purpose 
of this paper is to provide an overview of some of the problems 
associated with LS analyses > and give some direction in assisting 
researchers to arrive at a solution to these problems. Specifically, 
this paper addresses three problems, e.g. (1) causes of unequal 
sample sizes in designs and how the statistical analysis should re- 
flect these causes, (2) power and type I error rates in nonorthogo- 
nal designs analyzed by both least squares and the traditional sum 
of squares approach, and (3) a comparison of some standard computer 
programs with respect to their ability and methodology in handling 
nonorthogonal designs. It should be noted at this point that the 
state of the art with respect to nonorthogonal ANOVA is not clear, 
the statisticians and psychometricians are still debating the merits 
of various least squares methods. It is my opinion that the best 
advice is still "Obtain equal sample sizes whenever possible". 

Unequal Cell Sizes Which Reflect Population Sizes 

In studies using status variables (individual difference varia- 
bles) as independent variables, the experimenter does not have con- 
trol over the number of cases for each classification, or else it is 



desired to have the cell size reflect the proportion In the popula- 
tion. There Is no fault with this design, but the analysis may 
cause problems. For designs with equal cell sizes (orthogonal de- 
signs) the tests of hypotheses of main effects and Interactions are 
statistically Independent, and the sum of squares (SS) In an ANOVA 
are additive In that the sum of the SS for each effect equals the 
total SS. However with unequal cell frequencies the tests may not 
be Independent, the SS not additive, and the researcher cannot make 
a valid interpretation of the influence of a specific effect, thus 
the need for alternate procedures for analyzing nonorthogonal de- 
signs. 

One solution would be to continue adding subjects to the low 
frequency cells, or randomly discard subjects from the high fre- 
quency cells, until equal sizes were obtained. Neither is satis- 
factory, as the former not only destroys the randomization but also 
may be virtually impossible to do. The latter method also destroys 
the randomization process, causes a loss in power, and distorts the 
situation by analyzing the design as if the two variables were in- 
dependent. Another solution would be to analyze the data with a 
weighted means ANOVA. Kirk (1968) suggests that a weighted means is 
appropriate for cases where the unequal frequencies are desirable 
or necessary, but are proportionate in each row (or column). More 
recently a number of investigators have advocated utilizing a 
least squares analysis (general linear regression analysis) as this 
procedure causes the unequal n*s to be reflected in the analysis. 
This procedures is discussed later. 

tJ n -in tended Unequal Cell Sizes 

Frequently a researcher starts a study with equal cell fre- 
quencies, but due to various causes there is some attrition (un- 
related to treatment effects) and unequal frequencies occur. An 
"unweighted means" analysis, in which each treatment mean con- 
tributes equally (through the use of the harmonic mean) to the SS 
for treatments and thus the unequal n's are not reflected in the 
analysis, is frequently recommended. However as this is only an 
approximation procedure, and least squares methods are exact, the 
unweighted means analysis is no longer considered to be acceptable. 
To what extent is the LS method the best solution? It obviously 
is a suitable method of analysis, void of the approximation proce- 
dures of unweighted means and the many faults of data adding or 
deleting. It does provide exact tests of specific hypotheses - but 
the problem is deciding which methods provide which tests of which 
hypotheses. The statisticians, psychometrlclans, and econometrlc- 
lans are still debating a number of Issues with respect to the 
least squares analysis of nonorthogonal data, thus it seems pre- 
mature for me to take a strong stand at this time. The series of 
papers in the Psychological Bulletin which deals with the issue of 
which method is the "best" for various situations attests to one 
ambiguity in the area. Hamer and Hosking (1977) give an excellent 
review of the Psychological Bulletin series of articles and con- 
clude, as others do now, that there are many different "correct" 
least squares methods - it all depends on the design employed and 
the hypotheses being investigated. Perhaps Wlrth (1979), who has 
the unenviable task at this Symposium of providing us with a method 
for selecting the appropriate least squares method, will be able 
to clarify some of the confusion which still exists in the writer *s 
mind . 
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Repeated Measures Designs with Incomplete Data 

Although least squares methods are appropriate for cases with 
unequal numbers of subjects in each group, they may not be able to 

. handle data In repeated measures designs In which some subjects do 
not have a complete set of data. If the missing data are Independ- 
ent variables (which could be the case In survey research) then 
leas^ squares can analyze this data appropriately (Cohen, 1968, p. 
438). However If scores are missing on some trials In a repeated 
measures experiment then there does not seem to be a suitable method 

■ of analysis. The two options are to delete the subject from all 
analyses, or replace the missing data by an estimate. Gleason and 
Staelln (1975) review some of the maximum likelihood estimation 
procedures and suggest an alternative procedure. Such procedures 
are complex, yet are necessary for the estimates to have validity - 
replacing missing data with the mean of adjacent 'trials Is not an 
acceptable technique. 

Power and Type I Errors In Nonorthogonal Designs 

In all cases, maximum power Is achieved when there are equal 
cell frequencies, whether the analysis Is the standard SS or a 
least squares method (the latter phrase being obvious as the two 
techniques are exactly the same for equal n). If there are unequal 
n then a least squares method will always have more power than would 
a conventional ANOVA on a "data deleted to make equal n" design. 
A direct comparison of the relative powers and probabilities of 
Type I errors amongst the various least squares models Is not possi- 
ble for a factorial experiment. This Is due to the lack of agree- 
ment on precisely what the rowj colinnn and Interaction effects are 
testing In the nonorthogonal case as different models test different 
hypotheses. Herr and Gaebeleln (1978) compare five least squares 
ANOVA methods for a nonorthogonal two way design. They show that 
every model results In an analysis which exhibits one or more of the 
following: (1) a reduced power for some of the tests, (2) an In- 
creased conditional Type I error, and (3) a significant source of 
variability may go unnoticed. The degree of these effects depends 
upon both the cell sizes and particular arrangement of the unequal 
numbers. They caution the reader however that a full understanding 
of the effects of nonorthogonallty for some of the models does not 
yet exist, and thus their comments are of a general nature. 

This lack of power and uncertainty In the ability of nonortho- 
gonal models to detect all sources of variability only leads to a 
strengthening of the initial position put forth In this paper. I.e. 
design, and complete, experiments with equal n whenever possible. 
If unequal n do occur then It Is necessary to have a sound under- 
standing of the specific hypotheses being tested by the least squa- 
res model employed. 

Computer Programs for Nonorthogonal Designs 

Assuming that an Investigator decides to use a least squares 
method to analyze a set of data arising from a nonorthogonal design, 
what, . If any, computer programs are available to do this? Well, 
there are many, and yet there are none. There are none which can 
be compared to the typical orthogonal programs which require only 
a few simple control cards, and no statement of specific hypotheses 
.to be tested or of models being assumed (e.g., BMD:P1V). This 
lack of an "all purpose" program for nonorthogonal designs Is logl- 
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cal and appropriate because of the unique nature of the various 
hypotheses which are associated with different models. Using one 
of the above mentioned programs for nonorthogonal designs can lead 
to results which could easily be misinterpreted. For example the 
ANOVA routine in the SAS package has been known to yield a negative 
SS for the interaction in a 2 way design with unequal cell sizes 
(Francis, 1973). The important consideration when choosing a compu- 
ter program for nonorthogonal designs is the congruency between the 
specific hypotheses (row, column and interaction) which are perform- 
ed by the program and the research hypotheses being investigated. 
It it is of interest to test the A main effect controlling for the 
interaction but not for the B mean effect, then the researcher must 
be sure that the program provides the means to do that (either by 
specifying contrasts, or by sequential ordering of effects). 

Hamer and Hosking (1977) list four characteristics as essential 
to a good ANOVA program. These are: --.s ^ 

1. The ability for the calculation of SS :for hypotheses while 
adjusting for any, all, none, or some of the other effects. 

2. The ability to do analyses of covariance and test for the 
basic assumption of equality of slopes across cells. 

3. The ability to handle multivariate data (multiple dependent 
variables) . 

4. The ability to test user specified contrasts among the in- 
dependent variables. 

They concluded chat the SAS:GLM (General Linear Model) and OSIRIS' 
MANOVA were the two programs which came closest to meetinsj all four 
criteria (MANOVA had all four, GLM had all but the option for user 
specified contrasts). They did not point out the fact that OSIRIS 
requires the data to be in a special form before analyses can be 
performed - an annoying, time consuming, and inefficient procedure 
in this writer^s opinion. While they stated a preference for stat- 
istical packages because of their greater flexibility, they did 
acknowledge that Finn^s MULTIVARIANCE program also met all criteria 
(Finn, 1972). However they felt that a drawback of this program 
was the requirement that the user specify single degree-of-f reedom 
contrasts for every effect. Rather than being a distractor, this 
procedure should be required by all researchers in all ANOVA pro- 
grams. Such a procedure forces the investigator to take a position 
on exactly what effects should be tested - rather than lumping all 
possible contrasts into the traditional main effects and inter- 
actions hypotheses. MULTIVARIANCE has been recommended by this in- 
vestigator on previous occasions when discussing repeated measures 
designs (Schutz, 1978). It is recommended here that MULTIVARIANCE 
is the best program for performing nonorthogonal ANOVA - the initial 
difficulties in setting up the contrast matrices and hypothesis 
test cards are more than compensated for by the flexibility and 
capabilities of this program. 

CONCLUSION 

The analysis of nonorthogonal designs by the traditional sum-of- 
squares method, leads to incorrect results, and approximation pro- 
cedures such as unweighted means are not accurate or flexible 
enough. The need for an alternative to these procedures is well 
established, and the least square general regression model seems 
to be the most popular of the available alternatives. However 




there are problems with its use, these being; 

1. There is confusion as to which model should be used in 7hich 
circumstances. Different models test different hypotheses, 
and these are not clearly defined or interpretable to the 
average researcher. 

2. Multicollinearity (intercorrelation among the independent 
variables) results in large standard errors for the regres- 
sion coefficients. 

3. Most standard computer ANOVA programs do not handle non- 
orthogonal designs. The general linear models programs often 
do not clearly define the model used in their procedures, or 
if they do, they often require repeated runs in order to 
control for all effects. 

The options available to the researcher confronted with the possibi- 
lity of ending up with a nonorthogonal design are many: 

1. Avoid that possibility by running equal sample sizes in each 
cell, with a **larger than necessary" sample size to allow 
for some attrition. 

2. Analyze it with an unweighted means procedure and be satist- 
ied that the approximation is close enough. 

3. Analyze it with a least squares procedure. Spend whatever 
time is necessary reading and consulting with experts in 
order to attain a full understanding of precisely what 
hypotheses are being tested by the model being used. 

4. Use some relatively new, non-traditional techniques such as; 
ridge regression, jackknifing, Bayesian methods with fat- 
tailed priors, or maximum likelihood tests of alternative 
hypotheses. 

s. Forget about statistics altogether. 

6. Forget about data collecting altogether and become an arm- 
chair theoretician. ^ 
A number of these alternatives seem completely unacceptable at this 
point in time, but then so was multivariate analyses of variance 
and multiple nonlinear regression to the average researcher fifteen 
or twenty years ago. Alternatives 1^1 and #3 seem most favorable to 
me right now, however I recoranend that we keep an open mind and do 
not be too quick to dismiss niw and different statistical procedures. 
At the same time we should not be too keen to grab on to e-zery new 
technique which comes out in the belief that it will be the panacea 
for all our problems. We are not mathematical statisticians and do 
not possess the knowledge or interest to solve the many complex 
statistical problems presented in this paper. We should not feel 
compelled to fully understand them, nor ashamed that we do not rea- 
dily adopt them. However, once a procedure has been generally acc- 
epted by the mathematicians, and validated by psychometricians and 
practicing statisticians in our field, then we must abandon our tra- 
ditional metfio4? and learn the new ones. Hopefully in the future we 
will not take as long to adopt new statistical techniques as we have 
done in the past. Fisher's text (Fisher, 1925) brought ANOVA to the 
scientific community, however 40 years later (and, occasionally, 
even 54 years later) physical educators were still persisting in 
using multiple t tests. If, in fact, it is shown that a least sq- 
uares procedure is the best method for analyzing nonorthogonal de- 
signs (and the present evidence is quite strong that this is true), 
then let us study it, understand it, and use it as a tool in assis- 
ting us to make valid scientific conclusions. 
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personal anguish. This justified the study to verify causes and 
to direct preventive efforts. 

Procedures 

Review of literature was conducted, evaluating the Injuries 
and categorizing the results. 

Contact was made with an approval given by the personnel at 
Steamboat Springs Ski Area to conduct the study with free access 
to the facilities and personnel. The data was collected at the ski 
resort by the Investigator covering the ski season 1977-1978. 

The data was taken from the ski accident report form utilized 
by the Ski Patrol. This form, called the WASIP, was developed by 
the Western Areas Ski Insurance Program. The Information was cate- 
gorized and placed In the computer for tabulation. 

Findings 

An estimate of 1977-1978 total day- ticket sales Is 520, G36 
and Injuries totaling 1161, and from this we can approximate thlr 
season's Injury rate as 2.2 Injuries per 1000 skier days. This 
could be compared to a 1972-1973 season at a Vermont Ski Area, 
where the estimated Injury rate was 3. A/1000 skier days. This was 
found to be consistent with a 12-year rate (2). 

Other studies show rates ranging from 7. A/1000 to 10/1000. 
During the last decade various studies have tended to confirm a 
general injury vstet of approximately 6/1000 skier days. The over- 
all rate of Injury has declined slightly. 

Day of Week and Time of Day 

Saturday and Sunday had the highest frequency of accidents, 
19.5% and 16, 8X. Friday was the lowest, 11. 8Z. The hour 3-A P.M- 
had the highest percentage, 18. 6X, but the rest were fairly evenly 
distributed from 11 A.M. to 3 P.M. 

A&e and Ability 

The age of the Injured skiers ranged from 3 to 7A years with 
a median age of 22 years. There were 645 males and 512 females. 

Self-ratings of skier expertise were recorded for 1151 of 
the 1161 Injured persons. Of these, 37.6% were Intermediate and 
23.3% beginner. An Interesting note here Is that the majority of 
beginner skiers Injured were females - 170 out of '0. 

Occupation, Previous Days Skied ^ Times Fallen 

Of the eight major occupational classifications, students 
had the highest frequency at 39.3% with professional- technical 
second at 16.5%. Days skied prior to the Injury were recorded 
and 46% of the Injured had skied 5 days or less. Sixty percent 
fell less than 5 times that day, prior to the injury. 



Transport:/! Mnn n pd Deatiinflrinn 

In terms of transportation for the inlurpH fi7 „ 
down the mountain by toboggan Sixtv^Lhr ^'^^ """^ brought 

the hospital. '-o^oggan. bixty-eight percent were taken to 

Weather and Slci r ondittona 

Ihe majority of injuries occurred in fair or « , i ^ 
weather. 50.2%. and the ski conditions were ^LpH ^ . ^ ..""tl 
or powder, 15.5%. packed powder, 50.7%, 

_Ski Length anH Ownership 

In the ski length category, out of the IQS ^ 
81 were nn i7n 1-7C « y » wj. uiie ji^^ cases reported. 

ski brakes ' 2. 2%, indicated they were using 

Types of Ininri^c p^^,. ^^^^^^^ 

Sprains, the most frequent inlurv accoimro^ / c . 
total and fractures accounted for 17.^ ms hi ^ 
in the past decade, but the anatomical site of inlurvT'f h'"'' 
some change. In relation to part of the body sayz'^^f . 

-iet^1.Sl,----,%---^- 

evenly distkbu^e^'^hro^Vo^ut'the^Jdy.''^ '"'"^'^^ 
Location of the Arri^o^^ 

on intermediate slopes |«erts hfd"fL ^''^^""'^ 
accidents on their respective slopes it'i'r^'" '"""'""^^ °' 
that a lift was involve'riT:ni;°Ar;f [Se'inSrie""'"^ '° 
Collisi ons and Fallg 

Collisions and falls are the two basic tvpes of .rr^He^^<, 
that occur in skUno r^^^4»^ * mav. types or accidents 

in sKimg. Collisions produce a wide varier« r.f <«4.. 

:;rpr':d^Lb^L"„:;. "?H^re1or^"\Je"t"pe""^" Tf ilUliTue- 

r"et"^Th\°^f"re"the'^\^'^ of aU^s^kiing"' n- 

"on. type of bin^^d^ „^^Se^;- Sitio"! rlSt^r^:""^- 



Reasons for Accident and Injury 



The following are statements given by the skiers as to the 
reason why the accident occurred - ranked according to frequency 
from highest to lowest: crossed tips » caught inside edge, skiing 
out of control, tried catch air jumping, tips caught snow, ran into 
a mogul. The reason they gave for the Injury was bindings did not 
release, fell forward, hit in the head with ski. 

Con elusions 

1. Injuries occurred at the beginning of the skiers week, with 
few days of previous skiing that year, and later in the skiing 
day, which could lead us to believe that physical conditioning 
and fatigue may be instrumental in ski injuries. 

2. Gender does not appear to be a significant factor in the eti- 
ology of ski accidents. 

3. The young intermediate skier appears to be at risk. 

4. Ski conditions and weather do not appear to be a factor in the 
majority of ski injuries. 

5. Sprains and fractures are the most frequent injuries, regard- 
j-us of variables. 

6; Tho anatomical site of injury has changed over the past decade, 
an increase in upper extremity - this most likely due to im- 
proved boots and bindings. But, the knee remains the most 
vulnerable. 

7. Advanced skiers are at risk of injury due to speed and dis- 
tance covered. The intermediate skiers have become the 
greatest risk, for they ski difficult terrain at high speed " 
but are not skilled enough to avoid severe falls. The begin- 
ner has lack of experience and control resulting in falls with 
a twisting force. 

8. Relatively new to the American skier are ski brakes and strap- 
less poles. Very few injured skiers indicated they had ski 
brakes or strapless poles. But, it is not know what percent 
of the ski population utilize such devices. 

9. Some skiers were skiing in areas not in accordance with their 
ability level. 

10. It appears that skiing out of control is very instrumental in 
causing ski injuries. 

Re commen da t ions 

1. Knew about and have the proper equipment and clothing. 

2. Know your ability level and ski accordingly. 

3. Know the various terrain and snow /ski conditions. 

4. Be ready to ski, physically and mentally. 

5. Understand the importance of ski courtesy. 

6. Stay in control. 

7. Take lessons from a qualified ski instructor. 

8. Assess the ski area for safety features, trail/hazard mark- 
ings, machinery, etc. 



Summary 



skier 2L I season's injury rate was 2.2 injuries per 1000 
«^tllrt lt ' ° ''""^^ f-^"" previous ski injury studies; It 
appears th«re are now more intermediate and expert skiers at rl,k 

aJpeTr"o%orrei:?e"S'?H'f'!'"^ ^""^ ^^^^ °^ P^-^^^-l condition n" 
appear to correlate with injury probability. 



* * * * * 
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The purpose of this presentation is to offer 
opinions of safety professionals regarding the 
professional preparation of high school driver 
educat6r8« These opinions were gathered in a study 
that used the Delphi technique to establish a 
consensus so that guidelines could be written for the 
preparation of Wew York driver educators (Leibowitz, 
1976). 

The significance of this presentation emerges 
from the use of the Delphi technique as an alternative 
to conventional forms of consensus formation that have 
been used in planning driver education teacher prepar- 
ation. Consensus is usually achieved at large confer- 
ences by a process of vote taking, preceded by indi- 
vidual and committee reports and conference'»participant 
discussion. 

The Sixth National Conference on Safety Education 
held December 3-8, 1978 at Wairensburg, Mo., is the 
most recent example of a large conference that estab- 
lished policies and guidelines utilizing the methods 
outlined above. It is noted however, that a few attempts 
have been made to establish guidelines in driver educa- 
tor preparation without resorting to the conference. 
Wisconsin driver education leaders employed: task 
analysis, use of competency lists, committee negotia- 
tions, and brainstorming sessions with numerous safety 
professionals (Pease, 1975) • KLlis (1975) used guide- 
lines (that he developed) rated by experts to survey 
driver educator preparation in New York. 

Conference procedures may have been adversely 
affected by some of the pitfalls of decision by commi- 
ttee. Of primary vianerability is that "... the outcome 
is apt to be a compromise between divergent views, 
arrived at all too often \mder the undue influence of 
certain psychological factors, such as specious 
persuasion by the member with the greatest supposed 
authority or even merely the loudest voice, the unwill- 
ingness to abandon publicly expressed opinions and the 
bandwagon effect on majority opinion" (Helmer, 1967, 
P« 7) • 

"Delphi is the name of a set of procedures for 
eliciting and refining the opinions of a group of 
peoiile"TDalkey, 1967f p. !)• "Its object is to obtain 
the most reliable consensus of a group of experts 
(Dalkey & Helmer, 1963ff P« 458). 
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The opinions discussed below werp anH^«i+^/; k.. xu 
Delphi technique and involved three^nnSo n^: ^ 
dents. They were 66 New hiS lch?onr?vPr^^?°"" 

sl^fle fv«n^ f programs, selected by random ^ 

r° °^ ^^'^ ^orJ^ State Education DecSt- 
ment formed a second i?rouD. Fot+v +v,^«!>^ Z- "fP^rt- 

formed the third respondent group. ^ Education, 

cies rp?o?^lI requirements and 46 competen- 

sta+pmpn+i Z""^®"^''^ ratings. Based on these 
statements and respondents' judgments of related 
statements, guidelines in the fSrm of descrittiJe 
i2e3'?n?o two""' ""''r- ''^^ guideuLs were^rlln- 
cSicSl'Sm! ° '^"^^^^ certification an/^^ 

educaS n^^iJs^? Jos^Sl V^^.i'l^^^^^^^r 
in safety education. aegree with a minor 

degree"'^^"'''^ ^^^^^^^ ^^°-l<^ ^ave a master's 

a stuSe^f ia'c\I^'^^p^;:L'L'r'riro'^ -^^^ 

GUIDKLTiTF ft 01^2^ ^•'^ in-car instruction. 

. CO a'^if„^-»ij? ?J"Kro?'?ss%%?;iV?:a!*- 




GUIDELINE 9» The prospective teacher must complete 
a course in adolescent psychology. 

GUIDELINE 10, The curriculiun must include learnings 
in the area of traffic law enforcement, 

GUIDELINE 11, The curriculum must include learnings 
and experiences in the driving task. 

' GUIDiiLINE 12, The curriculum must include learnings 
and experiences in the operation of a vehicle in 
emergency situations. 

GUIDELINE 13, The curriculum must include learnings 
in. tests and measurements. 

GUIDELINE 14, The curriculum must include learnings 
in the role of safety in the secondary school 
curric\iltim» 

GUIDELINE 15, The curriculum must include learnings 
in the development and dissemination of public support 
prograiuS for traffic safety euueation, 

GUIDELINE 16, The curriculum must include learrdngs 
in the area of alcohol and drug abuse relative to the 
operation of a motor vehicle. 

GUIDELINE 17, The curriculiim should include 
learnings in the use of simulators, 

GUIDELINE 18, The curriculum should include 
learnings in traffic engineering, 

GUIDELINE 19, The curriculum should include 
learnings in vehicle care and maintenance, 

GUIDELINE 20, Opportxmities should be made 
available for teacher experiences in the operation of 
recreational vehicles and motorcycles, 

GUIDELINE 21, Opportunities should be made 
available for in-service teacher eaucation experiences, 

GUIDELINE 22, The curriculiun should include a 
course dealing with the nature of the highway 
transportation system. 

The following is a brief discussion of selected 
guidelines, based on respondent opinions. 

The number of courses and learning experiences 
recommended in the guidelines contributed to the con- 
clusion that only with the minimiun of an undergraduate 
minor would future driver educators be able to seet 
the recommendations. Courses and learning experiences 
recommended in the following guidelines are usually 
offered as part of an undergraduate course of study: 
Guidelines 6, 7, 8, 9, 10, H, 12, 13, 17, 19, 20, and 
21, 

The requirement of a safety education minor or 
major in graduate work was not judged as a high or even 
a moderate priority, by the majority of respondents. 
Nevertheless, based on the quality and quantity of 
courses and other learning experiences recommended by 
the guidelines, it was thought that only through a 
master's program, or the equivalent, could teachers 
obtain the necesseiry background. Courses and learning 
experiences recommended in the following guidelines 
are usually offered by graduate faculties: Guidelines 
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14, 15, 16, and 18. 

based primariironxtJeme?y tlT's^^ SS^"?' 
consensus. These two guidelines we^ ^iof^^* Priority 

12 which is- "Tho X^,.^^ determined, was number 

™F 

consenaua i+ IZ statement did not achieve 

re?llS'i;\S mof[tri^d* l^tl'l"" °^.°P-ionl 
Generftliv ^ moderate priority. 

familiS^fij;J|?eel"i?^%'^P^°*!^*° ^« to 

cerned with evaluation or.^ ™„ statements con- 

to a highest SorJJ;? ^'^ measurement from a moderate 

ideas^'a^rj^o'vat^ons^ll^ipiT'" '^'-^^ ^° "ew 

received a highest DriorH possible failures" 

because o? ?if s?Jdy JesiS ^hlrp'w" °^ ^^^^^ 
'*''"ye:?li°^''^'°'^v"^-^-Ss"?^traX5^ 

ences of opinion were identi?ip?%,^*^ diffei- 
rculrea o, driver e-uolJo'JsMS^jS:, IJo' S^Sl^n? 
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trends were identiflett, 

Itiretf the majority of national safety specialists 
gave highest priority ratings to the three statements 
that called for at least 15 semester hours of credit 
to over 25 houz^« These three statements represented 
the maximum numbers asked of respondents. 

*i*he second trend involved the opinions of the 
high school driver educators. More than 75^ of the 
teaohers rated the statements. that called for the 
maximum numbers of semester hours -of credit as moderate 
priorities. However, when the statements called for 
less than 12 hours of credit, the high school teachers 
shifted to a highest priority rating. 

It was interesting to note that those who would 
have to enroll in safety courses in order to teach 
rated the fewest number of semester hours required, as 
highest priorities. National respondents, almost all 
or whom were college teachers or vrith state education 
departments, seemed to favor the maximum number of 
semester hours of courses for high school teachers. 

This presentation offered the opinions of sGifety 
professionals regarding selected aspects of the 
preparation of high school driver educators. It should 
be recalled that the study 'on which this paper is based 
identified and rated the importance of teacher tasks 
and competencies by a method other than committee 
meetings, conferences and workshops. 
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Physical •ducation and snorts historically present greater 
problems concerning safety than other educational areas. This is 
due to the risk factors involved when one is engaged in the kinds 
of physical activity normally associated with a physical education 
prograa, consequently, it is imperative that proper safety prao- 
"''J:^'' '^}'' ^^"^ children engage in organized physical ac- 
aapecially important for those students who 
tre handicapped. Children with disabilities in the cognitive, 
arrective, or motor domain may have greater problems learning and 
fSSf'^'S^^ motor skills than children without disabilities (Fait, 
1972; Horan A Kalakian, 197^), Therefore, special consideration in 
aarety is necessary because handicapped children may, as a result 
of these disabilities, be more susceptible to injuries than non- 
nandicapped chlldrr^n. 

In the past, physical educators, medical personnel, and safety 
•xptrts have worked together and engaged in cooperative research 
concerning accidents and injuries in the gymnasium and on the athl 
xetic field. Results from tb*se studies have appeared in reports, 
journals, and books, and have been used as a basis upon irtiich to de- 
rive principles for developing safe practices for the conduct of 
physical education (Pechar, 1961). However, past research in this 
area has not concerned itself with the safety of handicapped popu- 
lations and therefore should not be generalized to handicapped 
groups, 

, "watofo". »ufv«»y research has been the predominwit method 

used in gathering physical education and sport accident and injury 
data. Investigators (Dlssenger. 1966; Erickson. 1969; Kraus 4 
Colberg. 1971; Macintosh et .1. 1972) have collected data concem- 
^^,ri"L" /^?! relating to injury such ass whether injuries 
occur indoor s/outdoors. months and seasons when injuries are 
most prevalent, the relationship of instruction and skill level to 
i'^'u'i 1 • ^ny^tigators (Collins * Evarts. 1971; Farmer, 

l^l'ohvi?""; ^966: Quinby. 1964; Siffert 4 Levy. 1965) hive foun^ 
?^ l^^i ^ *ctiyities to be more hazardous than others, while 
1 f/"r*'^"u*^"' °' injuries to be most prevalent. Also, 

th!n ♦I! ^i!"^"*'"r P"*» b8 injur** »ore 

than other body parts during certain physical activities. However. 

i!" P'fJ*"'*^ h.»ve reported findings regarding handicapped 
rddri«-H^! ^•'""'^ ""^y '^^'^y (Knowles. 1970) which 

ical^^.t?" ^~''^^.?f ^J"'^ """"^ handicapped children in phys- 
il^nnf^f ^ addition to injury daU collected by the Kennedy 

Foundation concerning Special Olympics. 
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It can be concluded from the above that persons vho provide 
motor learning experiences for handicapped children have little 
information which they can use as a basis for ''.eveloping safe 
practices during such experiences* It was intended that this study 
provide »ore information in this area. Therefore* the problem was 
to determine the extent to which physical education injuries are 
•uetained by educable mentally retarded (£MR}» neurologically im- 
paired (HI), and emotionally disturbed (ED) children on the elemen- 
tary lenl (K-6); to determine the nature (body part injured and 
type of injury) of these injuries; and» to compare the injuries of 
the handicapped children to those sustained by non-handicapped 
children* 



Methodology 

Physical education injury data were collected for 3^2 E«R. ^71 
NI, 286 ED» and l6,777 non-handicapped boys and girls on the elemen- 
tary level (K-6)« The handicappma ciiildrou participstsd in special 
(only handicapped children present) and mainstreamed (handicapped 
and non-handicapped children present) physical education, and the 
non-handicapped children participated in mainstreamed and regular 
physical education. The information was ooUined by mail from ^5 
elementary school physical education teachers in ten school dis- 
tricts in New Jersey using an injury report form and two other small 
information report forms. The injury report form was filled out by 
the teachers everytime a handicapped or non-handicapped child was 
injured in any of their physical education classes. The form sup- 
plied Information regarding injuries sustained and program factors 
that prevailed in the classes where the injuries occurred. 

Data were collected once per month from the participating teach- 
ers for a six month period during the 1976-1977 school year. Teach- 
ers returned any completed injury report forms on the first Friday 
of each ironth of the study in supplied, self-addressed/stamped 
envelopes. If no injuries occurred during a one month period, the 
teacher used a supplied, self -addressed stamped post card which 
stated that no injuries occurred during that period. Consequently, 
the teachers sent something to the investigator once each month 
during the study. 

Chi-square analysis was applied to only nale injury data, be- 
cause the amount of female injury data received was insufficient 
for analysis. Chi-square was chosen because data collected in the 
study were nominal* Also, chi-square was interpreted at the .05 
level of significance, because the investigator's primary interest 
was in uncovering relationships for which causes can be explored in 
future studies. Thus, the preferred direction of error was to re- 
ject the null hypothesis when it was true (Type I). 



Results and Discussion 

To determine whether handicapped children sustained a greater 
incidence of injuries than non-handicapped children, data were or- 
ganized using two-way chi-square analysis which was computed to be 
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336.5 (_p <.05). A larger proportion of handieaoped children were 
injured as compared to non-ha,dicapped children! While infor:nation 
^ho."d h''"" "^^'^^"^^ ^"^P^'^' ""i-^'t" infor.^tion which 
lidTr^ ^^'^^'T °^ ^"^"^^ ^° know why the i„. 

sliTf^ .^"'■^ ^T-*^"" ?""P " °PP°"d to another, 

specific physical education prograa variables a.-d their relation- 
ship to injury need to be examined much .-nore closely. Presently 
this has not been done. Therefore, further investigation is neces- 

SarjT • 

tistil^lffHr^r"" "I'f [-^^^l!" °^ i"0"'-i« were siniUr (not sta- 
different) for handicapped ard non-handicapoed children, 
d^ta were again classified using two-way contingency ?aoies. Chil 
square was computed to be 3.86 (£>.05) showin/thal .ody oarts in- 
ju..ed were similar for the two groups. However, tyoes of injuries 
sustained were not simUar for handicapped and non^handicapj^ 
Children as shown by a chi-square of 25 ^D-'-0^^. tu. _- ■'^„ 

a'te'eorv" ^^^t^' f in t);is-i,;;;;nc;'war^he d aU in 

LssiMe th^t f/^i' """tusio,.. sprain, aorasion. etc.). it is 
Uon of%h? „ fi.^'nv'- ^S"""^ ' spurious result. A recomouta- 

(pI "^v^^-^I^J"*" «ith "bump" data omitted produced a value of 9.19 
: .^'"ture investigators must decide whether or not to collect 
minor* injury information, since a sizable numoer of injuries in 

iJjuries"Lr^r'"v '^l' '""^ ^''^^^ "^^^ory. ilso "mi^or" 

llitTn.l^lll'^'' significant to the injured person or to 



in r ."'^ SD children differed 

in .mature and incidence of injuries, data were a^ain classified us- 

taLn°J' t^^"""^ differences in exoosure time were 

^o be f6 SS^r^^oO^^J^^i^' ^^Jl" "hi-square was computed 

iuriP« ^ J' that a difference in incidence of in- 

daL ^howL'^H t '""^ ^ Children. Inspection of the 

frSuencv nf ? """f""" ^^'^^ increased. Qffi and SD children's 

irequency of injuries increased, which is loijica. However NI 

c ; ILT"'""' Of injuries decreased^! :x1;sur"r:i::-iS 

nI«d-H ; - c°'-'t"'y to expecUtion. Further study is 

needed to explain this contradiction. 

/"^^r'^j"! "?*^"r' °^ ^"J"'-/ anong the three grouos. chi-square 
was computed to be 1.03 (p>.05) and 2.46? (p>.05) showing Sat 
type of injury sustained and body part injurld^were similar for 
coScte^d^r"' I'f'"'".' handicapping conditions. In ury data were 
eeSer iS Z '''' T'^'' ^"'^ ™ "^ildren who were 

int-rLt? ♦ ^" "^"y districts. It would be 

classification f °' '"J"^^^'' "hen one 

Sn^ the nnn h 2f "^^^'^^ f "^instreamed into classes where they 
and the non-handicapped students are the only students present In 

mains^reflld^" classification of Ldent was'irthe saS 

malnstreamed class on numerous occasions. These factors have not 
oean previously studied and are in need of inv"t[gatio". 
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Conclusions 



Based upon the findings of this study, it say be concluded 
that handicapped NX, and ED) children sustain a greater in- 

cidence of injuries than non-handicapped children on the elementary 
level. There is no evidence that body part injured differs for 
handicapped (EKR, NX, and ED) and non-handicapped children on the 
elementary level. Evidence for a relationship between type of in- 
Jury and being handicapped (EMR, NX, and ED) or non-handicapped is 
conflicting permitting no conclusion to be drawn* EMR, NX, and ED 
children on the elementary level differ in incidence of injuries. 
There is no evidence that the three groups differ in type of injury 
or body part injured* 
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Thl« dlfliertatlon concerned with determining when college 
phyilcal education teichers ire llible In court for negligent In- 
■tntctlon, lupervlilon, ind care of the Injured. An apparent In- 
crease In the nuBd>er of llsblllty suits filed against physical edu- 
cators and the size of wards to injured plaintiffs in a suit con- 
scious nation are witters of grest concern. Any instructor wishes 
to avoid causing Injury to students* as well as to avoid possible 
professional and financial damages (Van Der Salssen, 1968, pp. 111- 
Iv). 

This study wss based upon the premise that knowledge of the Isw 
Is generally a guide to ssfe conduct. A result of this legal ef- 
fort. It was sntldpated, would be the reduction of the number of 
sccldents and Injuries which accompany physical activity, thereby 
producing a more enjoyable arid safe educational erperiencs. 

An historical review of legsl literature was conducted to Include 
within a single source all relevsnt State Supareme Court decisions 
which pertain to physical education. The inclusion of these briefed 
caaes was Intended to describe those situations which have previous- 
ly led to difficulty snd to draw attention to questionable practices 
which should be avoided. Tort law, relevsnt legal principles and 
terminology. Important legal trends, and defenses which have been 
successfully utilised by defendants were described and their Impllca* 
tlons considered. Finally, conclusions were drawn and recoamenda- 
tlons were made. In effect, an suthorltatlve source for reference 
wss established to Identify a safe working rule for physical educa- 
tion Instructors and administrators. 

"Liability for torts srlses from negligence which may be defined 
as a failure to exercise the dsgree of care for the safety and well- 
being of others that a reasonable and prudent person would have ex- 
ercised under similar' circumstances" (Peterson et al., 1969, p. 
290). The following elements, however, must be shown to exist to 
bring s legsl action In a tort esse: "1. A duty or obligation, rec- 
ognised by the Isw requiring the actor to conform to a certain stan- 
dard of conduct, for the protection of others sgalnst unreasonable 
risk. 2. A failure on his part to conform to the standard required. 
3. A reasonable close causal connection between the conduct and the 
resulting Injury. A. Actual loss or damage resulting to the Inter- 
ests ot sM>ther" (Prosser, 1971, p. 143). Poreseeablllty must also 
be considered In determining whether an act is negligent; for It 
must be established that a reasonably prudent person would have rec- 
ognised the danger of the act (Turk v. H. C. Prange Co., 1963). Re- 
member also thst a vsrlety of defenses have been successfully employ- 
ed by defendants to bar the attachment of liability: contributory 
negligence, assumption of risk, etc. 

An Interesting question which has recently arisen Is whether the 
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the breach of duty must be established as Che proximate cause of In- 
jury. Case law stresses the fact, however, that teachers are not the 
Insurers of the safety of their students and tmist provide only rea- 
sonable care. Courts expect teachers to renaln In the general su- 
pervisory vicinity, particularly where the greatest risks are pre- 
sent (Appenzeller, pp. 67-69). Specific or close supervision Is re- 
quired when activity involves a high risk of Injury or when Introduc- 
ing a potentially hazardous activity for the first time (Van Der 
Smlssen, pp. 195-197). Therefore, the degree of supervision which Is 
required of a given situation depends upon the foreseeable danger or 
the hazard present. 

Generally speaking. It Is unwise to leave a classroom or supervi- 
sion post unattended. Such absence Is not In Itself grounds for 
negligence unless It can be established that such absence was the 
proximate cause of the Injury. However, If It can be established 
that a supervisor. If present, could have Intervened In sufficient 

Teachers and administrators must also recognize the hazards In- 
volved In allowing anyone other than a qualified or appointed teach- 
er to supervise In the classroom or on the playground. A custodian 
or a student Is not legally qualified to supervise. 

Ineffective supervision may also result In the attachment of lia- 
bility. Supervisors are normally required to enforce established 
rules and to maintain order. Teachers who witness Potentially dan- 
gerous behavior must take action to curtail such activity. I.e., 
fighting. In situations where students are known to possess aggres- 
sive tendencies, teachers are expected to exercise greater care. 
Specific supervisory plans Including Individual assignments may be 
reoulred to enforce rules and regulations around the gymnasium dur- 
ing certain periods of the day. Note also that physical education 
teachers are responsible for the safety of students who are required 
to run to out-of-doors play areas. 

Within the Intramural and recreational setting, educational in- 
stitutions or their employ<^es will not generally be held liable for 
Injuries sustained by participants as long as th<! environment pro- 
vided for such activity is considered to be safe and suitable offi- 
cials are provided who stress safety, as well as maintain control of 
the game at all times. Where participation is voluntary, individ- 
uals "...are generally held to have assumed the risks normally as- 
sociated with the activity, even when the level of risk is increased 
in some measure by the m<>thod according to which the activity is car- 
ried on ( American Law Reports , p. 367)." 

Teachers and coaches must also familiarize themselves with the 
laws that govern liability for transportation. Generally speaklnjz, 
professional personnel should neither transport students or ath- 
letes in their private vehicles nor loan their personal cars to 
other individuals for such use. 

Physical vwucation teachers also have a legal duty to assist stu- 
dents who are injured or who become ill while attending school. 
Teachers, however, should never treat a sick or injured student ex- 
cept to render the necessary first aid in an emergency situation. 
Only medically trained pf^rsons are allowed to treat such individuals. 
In these situations, teachers should contact the school nurso and 
notify, if necessary, the student's parents. A seriously injured 
student may be moved directly to a hospital, although the parents of 
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the vlccla should be consulted If tiae pernlts^ It has been stated 
"---that an esergency exists only when there Is proof that the deci- 
sion to secure oedlcal aid cannot safely await the decision of a par- 
ent" (Peterson et al. , pp. 320-321, citing Duda v. Gaines). The case 
of Guerrlerl v. Tyson describes a situation where two teachers were 
found negligent for the permanent disfiguration which resulted to a 
student's hand following their efforts to treat his Infected finger. 
Teachers and coaches who are not certified trainers should take heed 
In the case of athletic Injuries. 

The evidence suggests that the courts are not holding teachers to 
an unreasonably high standard with regard to the care of the sick or 
Injured srudent. Consider the case where an eighth grade student 
was kicked In the abdomen while playing touch football. The Injured 
boy left the game and later went to the first aid room where a coach 
had hla He down beneath a blanket. Two hours after the Injury, up- 
on the request of another coach, the boy passed urine and blood was 
observed. The boy was then taken home. Five hours later his left 
kidney and his spleen were removed. The boy's father charged that 
the two coaches had negligently failed to provide prompt medical at- 
tention. The Supreme Court of California disagreed stating that "... 
a layman could net reasonably have been expected to discover the 
nature of the Injury sooner..." (Plrkle v. Oakdale Union Gramar 
School District). 

During an emergency situation, however, where a nurse or physi- 
cian Is not Immediately available and first aid treatment Is requir- 
ed without delay, a teacher must take Immediate and proper action 
for the benefit of the student. Failure to do so can also result 
In negligence. The case of Mogabgab v. Orleans Parish School Boaid 
Illustrates these points. Robert Mogabgab, a high school senior, 
collapsed during wind sprints at 5<^20 p.m. on the second day of fall 
practice. His coaches failed to recognize his symptoms when they 
placed him on the cafeteria floor and covered him with a blanket. 
Although the boy's condition appeared to worsten, his mother was not 
called until 6:45 p.m. Robert died the following morning, a victim 
of heat stroke. A court found the defendants negligent for denying 
the boy medical assistance and In applying Inappropriate first aid. 
In another case, Welch v. Dunsmulr Joint Union High School where an 
Injured football player was moved without a stretcher, a California 
coach was found negligent for failure to take proper action to pre- 
vent aggravation of a student's Injury. 

Note that seriously Injured or 111 students should not be allowed 
to travel home or to a clinic by themselves or left where there Is 
no responsible adult to assist them. Avoid permitting or encourag- 
ing students recovering from Injury to resume participation until 
they have received the approval of their physician. File accurate 
records describing accidents and subsequent emergency treatment. 
Finally, obtain and renew, as required, certification In Red Cross 
First Aid emergency procedures. 

Based upon this research It Is concluded that the courts have re- 
mained fair In their application of justice. What remains to be em- 
phasized and accomplished, and rightly so. Is a continuing effort by 
all physical educators to stress safety and to take additional care . 
to avoid acts or omissions which are likely to result In Injury 
(Seltz, 1971, p. 551). 

Contemporary physical education Instructors and coaches are func- 
r.lonlng within an educational dilemma. While being legally required 
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to conduce safe prograsa, physical educators are also expected to 
Inatlll within atudenta Inportant cultural valuea such aa fortitude, 
coBpetltlveneas, asid perseverance. Such a responsibility la diffi- 
cult for an instructor to reconcile within a legal duty. However, 
the courts recognize that these Individuals function within a com- 
plex environment and have tried to be reasonable. Teachers, there- 
fore, should not be overly apprehensive as to the attachment of lia- 
bility (Seltz, 1964, p. 519). 

Based upon the uncertainty of Jury decisions and the variance of 
rulings from Jurisdiction to jurisdiction, advice to the physical 
education teacher, even at the college level, must be conservative. 
Such advice, however, should not exact such caution as to place an 
Instructor in a kind of legal straight Jacket which might have an un- 
desirable effect upon a student's ability to learn or develop maxi- 
mally (Seltz, 1964, pp. 498-519). 

The standard of care which Is currently being demanded of physi- 
cal education teachers Is reasonable. They must, therefore, accept 
these developments In tort law with understanding, a positive atti- 
tude, and determination to continue efforts to Improve prof^rams, pre- 
vent Injury, and avoid the attachment of legal liability within a 
dynamic society and the evolving common-law system. 
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